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SEQUEN CE ANNEX la - Complete genomic sequence of EHV-1 strain V592 

1 ggccaggctc tctctcgggc gcgggcccgt gaaaaaaatt tttcggcctc gcgacggcct 
61 cgaagaaaac cgtagagggg agtgggggat gggatttttt tattaggcca cgcccactgg 
121 gaggccacgc ccactgggag gccacgccca ctgggaggcc acgcccactg ggaggccacg 
181 cccactggga ggccacgccc actgggaggc cacgcccact gggaggccac gcccactggg 
241 aggccacgcc cactgggagg ccacgcccac tgggaggcca cgcccactgg gaggccacgc 
301 ccactgggag gccacgccca ctccggtgat gcagcggtta tgcgattgtc ctctcagcgc 
361 tacagtgggg ctcactgcta tgctggggct cactgctatg ctggggctca ctgctatgct 
421 ggggctcact gctatgctgg ggctcactgc tatgctgggg ctcactgcta tgctggggct 
481 cactgctatg ctggggctca ctgctatgct ggggctcact gctatgctgg ggctcactgc 
541 tatgctgggg ctcactgcta tgctggggct cactgctatg ctggggctca ctgctatgct 
601 ggggctcact gctatgctgg ggctcactgc tatgctgggg ctcactgcta tgctggggct 
661 cactgctatg ctggggctca ctgctatgct ggggctcact gctatgctgg gccccttgtt 
721 tgttcagcgc ccaataccta ccaacccccg gcaagaagtt tttgtgcccc ttcgcgcgtt 
781 caacccgctc cgcgacatta gttgccacgc ttctgtccat cgttctgaaa cacccattgc 
841 cttgggcgtt cgcacttgca ttccccggtt ttgctccgcc cctctaggga agtaatctaa 
901 ctttactcaa ccaacaaccc tgggctcttt acacacagtc ttttaacacc atggcaggcc 
961 tgttgtccgc cattcctctg ggggtaatta atggctgcca ctcaaatcgg gtatccccac 
1021 tcccctctac ggttttcttc gaggccgtcg cgaggccgaa aaattttttt cacgggcccg 
1081 cgcccgagag agagcctggc ccccatctcc ccccgcagcc agcgtggggc ccagcccact 
1141 agatttccca actcgctggg tttcccaagc ttttttccat tgggctcctc ccttttggct 
1201 ctgggtattt agcttccctc ccacttctca ttccactttc tccacctgca ccttttccat 
1261 ctcctctcca actcgccgcc atgagacccg agggagtttc gcggggccgc gcctcctctg 
1321 tctccatctc catgtgccca ccgccgccca atggggcgcg ccgcgcatcg ctgggctgtg 
1381 cgcccccgct gaatagccgg cctgtatgct gcgccccgtc gagcgtctct ctgagctcat 
14 41 catcctcgcg aaggtccatg ccttcgctag gctcgtccag aagctcgagc ctgccttcta 
1501 ccggctccct gagatccatc acgcgggacc cgga'gcggct tccgtcgagg cccccgtcgt 
1561 acaccgccat caacccagag tgtttactgg aacgcggggc agagcggccg cgggcgtgga 
1621 cggcgagcgt gatgaccgcc ccaccgagtt actcggaagc cctgtgccag gcgccacccg 
1681 cgtacgagct cgttcctgaa ctttcttatc accccaccca ggacccgcgc ggcgtctact 
1741 cgtcgcgctc cgatccccac cagacctctc gaaggagaca gaacccgata tgtattttta 
1801 ttattgttgt tgcaaccatg ttgttgatac tgggactgtt gctcactata acgctcagtt 
1861 cgttaacaaa cggcaagaag gagaaataaa acgactgtag taccgcaaag gttaatcgca 
1921 tttattttta catgcactcc tttccaaacc ccctgtacac tattccgatc agcaccagaa 
1981 tctggagcat aagcagaatg atgtttattg cggcaaactt cctgcaaaag gttttactgt 
2041 agagccgcct tttgatgggt cccatacgac cgctcgggtc cttgtgttga tcgcagaaac 
2101 cgtcgaggta aacttccgat ggtagtgcgg ccgccccgcg gtgatttcta gtaacgtcat 
2161 ctagatgtag cacagctgga ctttcagcgt atgcatcggt acagcggcca gtggggtcat 
2221 cttgtgtagt agtgggtgag tcggtaagca cattgcttga ggtggcggaa cttatgcggg 
2281 tgtactcctc gttctcggag tcgctctcat acccgtaggg gctgacgcgg gccggaccct 
2341 gccaggccga cggggggaat gcgactctgt cgtaccacac ggtggagggg cgcgtctggc 
2401 gcttcttttt aaacagctgt gacattttct tgaaaaacaa ctgggagagc agctgtcttc 
24 61 tcagagactc tcgtctggga cgtggttcaa cgttgattgt ggtagggttt gagacgtgta 
2521 tgcgcctcct ccacgctgga tccatgctta aacactttgg agcgaggggg cggggtatgg 
2581 gggcgtatgc ctgaaactca atctacagcg ttatgcccgg ggctaaaaag ctgcgtcttc 
2641 acgcccgagg cgcttattgc ccactgggta cggggcgcgc ttttatatgt gtaacgtccc 
2701 accggtgtga cgcacgtact acggttgttc taaatagctg tccccgtgat tgcctcggct 
27 61 gcacacatcg cctaggtttc cgccgtgcct ggtgtcgagg gcccacccct gtaaccaaca 
2821 tcgatggggg cctgctgctc ctctagacgc aatcgctcgc cgtcgctcgc cgccctggcc 
2881 gaagaaacgg aggttgtcct tcgctgcctg gccggaaggg tagtagacct ccctggtgga 
2941 gatgaggtgc gaatcgctcc ggacgtcggg cggcccgggc agaattttgg ctactttaag 
3001 tttcccggcc cgtcgcgctt tgcctatgtt aagtttatag gcagggcgta cgcgctagga 
3061 agcgggcgca agtttctact gtacctatcc agaaactttc aggtctttgg atacgaggac 
3121 ggtaccggcc tacacatgct agccaagtcc ctac.acgatt ttttaaagtt caaaggacta 
3181 tctgacaggg acctggtggt agtcgactcg gttgcgctga cctcgcagct gcgaccactt 
3241 actcttccta tacgttcgac ctcggacgtg gaaacgctag ttgccgagga ggccaccacc 
3301 aactacactt ctacggaaaa cctactgggc cagacccaga gctccacgca ccgtccgctg 
3361 ggtgtaccgc tttccaacgt aaaaacaatg ggtgtgccac ccacgaaacc gagtagccaa 
3421 aggcccaggg gcaagggggg acgccctcca gcccgcctca agtctatccg agaggagacc 
3481 gtatccggca tggcaagggc ccgcgaagag tgcaactctc ccagcgaaca cgaccgcctc 
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3541 acgtccgaga tgacagactg cgacagcgac 
3601 aaaagcaaaa caccatatac ggtctgaatt 
3661 gccgaggtta ttcccctagc cacgcttaaa 
3721 caacactcta gggaaaaggg ggttttgcag 
3781 gactcctccc cgtcctcgtc gcagtcgtac 
3841 acgctatgct cggtggccaa ttcctgcatg 
3901 ttggtcaggt cggggagcaa gatctgcttt 
3961 aaaaaggcgt gtaggcgcgt ttgcagatcg 
4 021 ttcaggtaag acctgcttct ggccggctgg 
4 081 tcaagcggca gaggcgacac aacgttgctg 
4141 ctgctgtaac acccgccgtg gttcctcccg 
4201 gatgagtgtt ctgcgcggtt tgccggcagc 
4261 gaatttgctc gactgaaggt atcaagacgc 
4321 taaactccca agcgccgccc agtttacatt 
4381 taaactgtat ttattgatga gtaacacaaa 
4441 ttttttaaaa gatttggtta cagtaaaagt 
4501 tgtaggccga tacaaggctg caggtatctg 
4561 cctcgagggt tcccgccaga caggctccag 
4621 gtcccagtgc gtccctggac acagtttcgg 
4 681 ccaacatcac gaacatgaag gtgggaacac 
4741 acagctctgc gagggtaggg cttcccgacg 
4801 gtttcaggcg caggttgtcc agcagggcca 
4861 gcattggtag gtttttggtg acgatcatct 
4921 cgagcgcctc taggaggttt tcgcctcgca 
4981 cggccgcgtg ggaccgcacc tcaaaaagct 
5041 tgtcccacgt gattctcctc gcctccggat 
5101 gagcccacgg ggacgagttt tcggctctaa 
5161 tctcgcgcgc cccgtgaaac atctcaccga 
5221 ccgctatgga gctggcggcc gccgcgttga 
5281 tagagccgtg gttagcgttt cccctgcgtc 
5341 ttctcgtctt aaaccgccac ctgtcagacg 
54 01 agctcgaatc gcctccgcgt tggcccaggc 
54 61 gccagctacc cgctgactgg cgcgccggca 
5521 gctgttgctg cttccagttg ttgcgcctga 
5581 caaacgccgg ccgctcgctc ttggggtttg 
5641 agctcacaac aacactcttt ggtgggtcgc 
5701 caactgtttg cgttggtaca aaggcgcttt 
57 61 atgtatcgcc cccggtgaag ttgtcttcgg 
5821 ccatgggctc acagctgctc acgctagaaa 
5881 cttccagggc tctgtgtcta gagcagcagg 
5941 ttctcggtga caggattttt atagagactt 
6001 gaaggactcg cccaataagc caatttgaat 
6061 agcgcctatc acaagtagca gatagactag 
6121 gcagcaactg gtacacaggc ccttcactcc 
6181 cgagccagtc tttgggggct tttcgtagat 
6241 caccacaaac ccccacgagg cgagtttaag 
6301 gtgaaccaag gttacggttc caactaccaa 
6361 gagtccgatg agcgccaggg cggcgctgtg 
6421 aaaggtcctg cttagagcca cgcggcgcag 
64 81 tgtgtagtgc gttttgagca cggtggtagc 
6541 gccagtcggc gataagaact cgttttggtt 
6601 acgcaaacac aaaaacgcaa tgtagataag 
6661 gctccacagg taagccctac agttgcgagt 
6721 ctccttcatg ttcttcagga cgtcgagctt 
6781 gtagtcaaat ccagacaggc cgtcgctgaa 
6841 cactatagtg gagttgtata cttcccactt 
6901 aactgtagcg tacacgcagg ggttgtgcag 
6961 cgcggcatag gcggtgataa ggcccagtac 
7021 catggcgcta gctggcctat ttggctctgt 
7081 tattgttgcc gcattttgta gcaaagcact 
7141 gcacgtccgc acttatggac agaaacgtac 



tcgtcggtat cctccgtctt tttttaaata 
tatcgtttat tttctcgctg gcgctctttg 
attttggcct gggcagagtt ggctgcctgc 
tggcagtgga aacacagtcc gttgatggtg 
tggg.tggcgg cgctaaacgg ggcgctacac 
attctcgggt tattgaggat gcatttgaag 
tccgggtccc tcttctcgaa cacgccgatg 
cagcatgctc tgatggtata cgttctggtg 
gaggtggtct cccacgagct ccaagtcagg 
atgtccacca atagccccag cttgcagtcg 
tgggagccta tatcccgcgg ctctgcatca 
atatttacgt ttagttttcc accaggctgg 
agtgtaccca acccgacagc caccactctt 
ttaaaacacg acaaagcttt gtggaataat 
acaagtttcc tgggaaacac actccacagt 
atttgccgtg caggtaaacc ggaacgaggg 
ccttgcatcg ccgcttgtgc gcgtctatcg 
gtacgtagtc ggctagaacg cgcccgtcgg 
cgccgctccc tacagcccga gctatgcgcg 
acgcgacgtc agacagccgc tggtggtcgc 
atgagaggta gcaccgcata aagggctcaa 
ccgaagaaga gatgataggg tctctggtgc 
tgcaccaaga tagggtttca tccgccgacg 
tcaccgcgtc gcgcagagac cgcgcagcct 
tgtacaggtt aacaccgtgc tcgaccagcg 
taaactggtc cgatccgaag ccgagcaccg 
atccaccgtt tttcaccggc gtagttagag 
tgcgtgagct ggttacgcgc ctgcagacat 
gtctatcccc cgcggatcga ccgggtgtat 
ggttgcggtg aactctggcc acgctttgcg 
gtcctgcgcc gccatgtcca gaatctgctg 
gcatgtgtac cggcaggctc gaccgctttg 
cgttttccgg ctccggcttt tcccagacac 
agggtcgacg gcggtttctg cgcccatggc 
acggttgcgc gcgctgcggg gacgccgaga 
cgacaacatt tctaagcgct gacacggtgc 
tgttgaccaa gccgcgagtt gcctctgcgc 
tgtcagaccc cattatactc atttcgtcct 
gtgccattgt cttgatacag cagagtatgt 
tgtaccaaga aaaggccaag agtgcggacc 
agaagccgcg cccacttgct cttaggacga 
acgctgttcg tagtgcagca gaatcgacac 
tttcccacac aggttagcca gcaccgtgga 
gtgggtggcg ggagtcgggg ggtttgcgct 
aatagccact atctccacta tagttacagc 
ataaatgggg tatatctgag agcagggggt 
gagtctagcc acaaaatgcg ttcccacctc 
ctcgcagaga aatcctatgg ggtcacgttt 
agacgcttcg cacagcagca gagcaaactt 
aagcgtatag gtagcatagt tgaaggtgta 
tctaaagggt cccagcaagc ggcgctcttg 
ccacgccccg gtaatcatct gcagctgcac 
gccaaccact attcgcactt tgtcgtgcag 
ggactcgttt acccagttct ccctgcagac 
tcgcttcgct ccattttctg ggtacgcata 
ggcagcaatc ccatccttag agtctatgga 
ctgggcggtg agggtatacc agatggtaaa 
agataggtat gccgttctac caccgagtaa 
ccacctctag cgtaaaaatg gtgcacatct 
gttgacttat ggacgcgcag agtctgccgt 
gagccagtcc acgtgccgat cgaaggtgct 
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7201 tggcgcgcag gcagctgaat ccctgtgatc 
7261 ttaaaatcca gtcaggcttg gtaacgacgg 
7321 attggtcggg gaagtgagtg gcgaggtggg 
7381 caaacgcttc caccgcctcg tgagatttta 
74 41 ctagcgtggc gcgtttagtc atgatcgctt 
7501 agctgacgta atctccaccc aggtcggtga 
7561 ccgcgtgaaa gtgaaaattg gccgggttcg 
7621 tgcattttgg gggaatcaca taaaaaggat 
7 681 ccactttgca aaaaaatgga agacgcaggc 
7741 taaacgaaaa atccctcaaa acggagcaca 
7801 cagcctgctg tataattcgc gccagaccac 
7861 ggggtggcac aggaaccgtt acacggaacc 
7921 tgtcatcgag tcgctgcagc ggcgtttttc 

7 981 atgcggcctg tgggcattca ttgtctacca 
8041 cagtgtattc ctccatggcc gcatagtcat 
8101 ccaccccgtc aacgtagtct gggaaagacg 
8161 gttgaggggg acacgaggtt ttgtaaaaat 
8221 catcggaaaa gattagtgat aatgttgtta 
8281 ggtgaagcat gcccagcgga acccgcctct 
8341 tactgaccgc gagcgatgag ttgaaaattt 
8401 cgttagagga cgccagggct gtacggcata 
84 61 cgcgccatgc cagcgagcaa tcgtcaatct 
8521 cgtacgcttg tttactacca cccgggcgcg 
8581 cattagctat gacagcaaaa gcctggcgct 
8641 cggggccggg aactcctttt tggccaaata 
8701 ctggtggtga tgatgcaatg tgtaatagcc 
87 61 ccggggagag ctcgtcacca cgcgactgat 
8821 gtttgttggg tgaaactatg gtctgtatcc 
8881 tgtctagtag cttcaaaatt ggtgtagagg 

8 941 tagacatagt cgtggacgat ggggtgtagg 
9001 acgccggcaa acaaaccact ctggggttca 
9061 gctgaattct cacctgagca aaaaatttct 
9121 atgttatgcg atcaatgtct ccagggtcgg 
9181 gctgtttgcg gttgaagctc tcaaagtggg 
9241 cagacacgcg tagtccctgt ctgtctgccg 
9301 ccacgtccgc ctgaattcga aggtcgacgt 
9361 tagaatacca actctgacag caaaactttg 
9421 gatccagccc agtggggtta ggtgcggccg 
9481 ctgcctgcag gtcgtaggtg cccccggatc 
9541 atctggtggc cagcacaatc tccctctctc 
9601 gcgtggtgtt gttgttgcag tatagacgcc 
9661 gtatatacac ggaggtcaaa ccggagcggc 
9721 ctgatcctcg ttgggggtca tacttggcgg 
9781 cattctctgt agttatcgcc agagccagga 
9841 cttccgttaa cgcctggagc agtgtattag 
9901 ttgccaacgc ccgggctccg gtccacgtgg 
9961 ggtcttgtgg ctcgtcacta gcacctccca 

10021 atggtttccg ctgtaaaagc gcggtcgcca 
10081 tccagccgtc accagcatct gtgtttggcg 
10141 gctctgaact ccagtcgtag cttatagcgt 
10201 gaagcatcag cgaatacgtg ataacgcagc 
10261 gctctgggtt gcgttgcgcc atgtttaagt 
10321 actccacatc cccagaagtt tatgagccaa 
10381 tccgcctaca gtccgctctg gctgccgtca 
10441 aggacgtgat ctcctctgcc gacaacaccc 
10501 gcacatatca ggcgtgtcag cataacatag 
10561 acaacccgaa cctgaacgcc gtggtgacaa 
10621 acacctgcct cgcggccctc atgcacctct 
10681 cggacaccat ggtcgaccac gccattcgca 
10741 acgttgctgt gctggagaag accctcggcc 
10801 acttgctggc cctcaacagt ggtgttttaa 



tgtaagcgtt gccggatcgg ttgatttgca 
tgtgtacccc aaccgtttga tattcgcccg 
acaccacctc accgagtacc acgtcgacaa 
tagacacgtt ggcgctcgac agaagagact 
ctctgtttcg agctaccttg cgctcaaaaa 
ttacgtgagt tattgtagga tggcgggggg 
aatgctgcgc tacaaactca tctacatcgt 
agagacctcc gtaaacttca ccagagtcgc 
tgcggccgtg cgagtaaacg cccgtgtcga 
tgctctctgt aaacgtgcgc tccagaacaa 
gcagtgcttc cggccctgcc aggaggtaag 
ccattttttc tgtacactcg catgcgtctg 
caccctcttt atttgggggt gtattatcac 
tcatcatctc atagtcgtcc atcggcccat 
ctataaagtc tgattccatg tagcactcct 
agggctcgcc cctatgaagc gctctaacga 
aacacgggta agagtcccac tgtacggtgg 
tgatgccggc tctaaaaccg cgcattgcga 
tgatgccaaa gtctacatcc aagatgatat 
cattgcggtt gatgtacatc tgggcagacg 
cgccgctggt cgtgcgcgtt agctggaggt 
ctccaaaccc ggctaaagca aagcctccct 
ccagattttg cgttgtggtt tcccagcggt 
tggaaggcag tgccactcga tagactggag 
gcacttctag cggaagggct ctaccgttta 
gccgagatat tccacactgg gacgatacac 
ccagcggtgg cgtggaatgg acactctggg 
agccgcggcc agccagcgag gattccaccc 
tgtcacagac accaagcgga gcgctcccag 
ttttatcctg ggcatactgg ctgcctatag 
cgttgtgggc gatgtagtct ctgatattaa 
caatcgttcc ccttttcagg gacgaagtag 
ctatgctgac agcaagcagg tggtcatata 
caaggtaaat gtaggtaata aactctcggt 
cgatgaaccc ctcgagcgcg cttacttcgg 
acctaggtag cgccagtgcg cacggccctc 
acaggagcga aaatgatgta aggtgggtga 
gaacgttata cgttctaata aagtccttta 
tggaacagcg aatggcctgg aataggtaat 
cggggccaaa cttggaagcg aaccaaaacg 
tgaacgcggt cagcacttta ttctcatggt 
cggtgctgtg accgataacg gcggccttaa 
ctgctgcggt tcgtccgctt ctggcggtaa 
ttaagtcatt gtggagcaga aaggtggcct 
acgatagcgg gtggccgtgt gatagagtca 
aaaacacaca cacaaacatt gggcgtacgc 
ccataccgct taacaaacaa aagcttactg 
actgatccgc gtctgactgc tcagtggagc 
cgcggggctg tctcccaaac agatcatcga 
acacaccctc cgagctctcc tgtccggtca 
tgtcggtagc atagagaact ctgatagttg 
ggctgatgtc aagtctatgt ggaattagaa 
ttattggtgg gcagaaccca gctaccatgc 
atgcgcttct gcccgcgacc cttactatag 
ggcgcctggt caaagcgcag accctggctc 
agtgtctatc cagacatcgg gctagttccg 
ctcacatgat aaacgccaag cgtctctcga 
atctgtctgt aggggctgtg gatgccacca 
tgaccgcaga gaatagcgtg gtgatggcag 
tggatcccca ggcaaccgtc cgggcacaag 
attctgtgaa tgccgtagcc gagatgacag 
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10861 
10921 
10981 
11041 
11101 
11161 
11221 
11281 
11341 
11401 
11461 
11521 
11581 
11641 
11701 
11761 
11821 
11881 
11941 
12001 
12061 
12121 
12181 
12241 
12301 
12361 
12421 
12481 
12541 
12601 
12661 
12721 
12781 
12841 
12901 
12961 
13021 
13081 
13141 
13201 
13261 
13321 
13381 
13441 
13501 
13561 
13621 
13681 
13741 
13801 
13861 
13921 
13981 
14041 
14101 
14161 
14221 
14281 
14341 
14401 
14461 



acccgacaga 
ttagcaccac 
acaaacccaa 
gagtttttta 
atcacgggta 
gggtgcctct 
tgtagactca 
caacgcatcg 
ggaaacagga 
cctagtcggt 
cgtgacggcg 
cgggtctata 
cggagcaaag 
gatgctagtc 
ctgtccgggg 
gcgatatccc 
cgttacgttg 
gaggacaatg 
ataaaattcg 
caccaacaat 
cacgatgctg 
tggtctggcc 
agaagaggag 
caccccaagc 
tgcctgccag 
gcattgagca 
taaaaaggct 
acagcgctag 
gtggcgtaga 
taccgttcgt 
aaacgacctc 
cccaaacgac 
ctctgaacac 
tctgattggc 
accacctcca 
acgcgcggcg 
ctcgcctggt 
aacgccaaag 
ggccgtgagt 
gaacccgcca 
attggtatgc 
cgatgggtat 
acggcgatcc 
ttaacgctta 
atttctttac 
cggcagcttc 
aatccggcta 
atgagggtat 
cgctgccacc 
tgggttttcc 
tttctgccct 
tagacgaggt 
aggtagactt 
acctagaaat 
aagagcacta 
gcagcgccaa 
aacaggtggt 
tccacttgta 
tcaatcaagg 
gcctgttcca 
agttccacga 



cgacgtcgag 
ggaagtagtt 
acgcaaagcc 
taaacgagtc 
gttttttata 
ctatcgaagt 
gagggggagt 
tcaatatctt 
tacttattga 
agcactatta 
gggttggaat 
gtcgcgtctt 
taatcgtaaa 
acgtggatgc 
ggcacggacg 
gagtcgacta 
ctaaaattcc 
gcatatccgc 
cccgcacttc 
ctcccagcag 
tccacgagat 
agaggggctg 
agacgcgact 
acggctgcta 
gcataccgcg 
actgtgtatg 
agctctctac 
tattagagtt 
cgtcgcagtg 
agcgaccata 
tacgacaaac 
gacaaagttt 
atatacgaaa 
ggtggtaaac 

^ggggagcag 

gctacttcca 
gtaaactcca 
agtaagtggt 
cgcgtggctg 
aagaccaacg 
gagggcgctc 
gcggcagctg 
ctgaaatgta 
tttgcataaa 
cttatttgtc 
aatagttatg 
taatgacacc 
gctcagtgcc 
gcccaaggcc 
ggagggccag 
acccggacat 
agttagagca 
gaacgcgcat 
atacgtgata 
cgcgaggttg 
gcggcagctt 
gcgcgacagg 
cgtatctgtt 
tgtgttcgtc 
cccggtgttg 
tctacagcgg 



tttacccaga 
ggcgtgccat 
agtttggttg 
tgtttttatt 
atccggttga 
cggtcgtaaa 
acgtgggaaa 
ccgtcagcag 
cgttaagtat 
gaccccttcg 
tagcgaagac 
caggcgcgct 
acaggttagc 
tcttcctggc 
tgttgatccc 
taccgtaggc 
ctggctcggg 
tggagcaggc 
catgctcacc 
cttctgctcg 
tcgtgacgct 
gtggcgaccc 
tctggcatgc 
ttctatttta 
ccgtcttgcg 
tataactcat 
ctacaagaat 
ttgtaagagt 
gctgtaacga 
ggcaacgacg 
agagtgtatc 
ataccaggcg 
cgtgtgaggg 
tatcgacctc 
ctgctgctcc 
cgacgccccg 
tcaagagcgg 
acggggccac 
ccgcacacgc 
aggacctgga 
agctgctcga 
gacccaacgg 
aaccaccggc 
ttcataacac 
gtgtgctctg 
tttgctgccg 
tgcgagctca 
atcgagtccg 
gccagccccg 
acgcttctat 
gtagatctat 
ggcctcgata 
ggcgacgagc 
tcggcacagc 
cttaggggct 
cgcggaagcg 
tactaccgcg 
actagggagg 
tcgcttcact 
ttcaaccacg 
ataaactatc 



gtgtacacag 
ctccagtaaa 
cggtgtaaac 
ttatatctac 
gccaaaccct 
cttccacagt 
ggggttgtcg 
tagctgcgca 
aaagaagcag 
attcatagac 
aatcggcaag 
gatgtcatat 
ttccgatgta 
cagttttacc 
^ggtgcgaat 
ggtgtaatat 
ttcaacaggc 
aacccgtaca 
actcagctca 
cgctctccat 
ggccattctc 
aggtgtgaag 
agcctgctcc 
tgtgtctctg 
aatcgtgacg 
cccggatatt 
cattagtgct 
ttattattag 
tgctaacgct 
gccctctcgc 
taaggaaaat 
aggtatgagc 
tgatgaattc 
caatggccgc 
acccccacgt 
gcaacaggac 
taagggcctc 
tcacctgttc 
gagcgatgcc 
caggtttctg 
ggtggcgaac 
ttacgatcgt 
ggatgacttt 
tgtgccctca 
ttacccggct 
cggaagagaa 
tggatatgga 
tttattccat 
gcgcgctata 
ccgctatgga 
acacagaaat 
gcctgcccac 
ccttcccaga 
gcttttacct 
attgcgtagc 
gctctgacgc 
aggccgctaa 
tatcctggcg 
atttttgggc 
gggtagtgat 
gccg'acgcga 



tcctctcctc 
atcaaacctc 
aaaaaacaat 
ctaacagtca 
ccatccgcgc 
acggggcttt 
tagtttacgg 
acgcgctgac 
caggttctcc 
gatcgcccaa 
tccacaaagt 
ccggcatcct 
cgcccatccc 
aacacgagac 
tgtaccgctt 
ttggcagagt 
aacaaaccgc 
cctacgtcag 
actgtgtggt 
ctctcaccac 
gcctgccttt 
caacgaatcg 
ggacacggat 
cttgcagtgg 
ctggagatgt 
gttt caaccg 
gaaggttcct 
caagtgaata 
acggaagagc 
gggacttttg 
gacttgtacg 
actgccgcgc 
tacgatgcat 
caaagcccag 
gttccaacgc 
tgcgctccca 
gcgtttagcg 
aacaaaaacg 
gcgtccgcac 
aaggccgcgg 
tctaccatgg 
cgacctcgta 
ttcgacgaca 
ataaaatgtg 
ggtattttga 
cgatgacccc 
cggtgctgtc 
tccaactaaa 
ccagcggcta 
gaagtggaac 
cgccctgctg 
tcccagccac 
ggttcccgcc 
atcagagctt 
gctattgcac 
atctttgatg 
cttggccagg 
ccttcacgcc 
gcagcgcaga 
cttggaaaac 
gcttggccta 



ccccggcagc 
aaatctaaac 
aaactattca 
tcgtaatata 
gtaggctgga 
ggggcgcctt 
tcggcggtat 
ccttagtgat 
cagctaccca 
agatacacgg 
ggctctcgtc 
cgacacgctt 
ttgtagagcc 
ccaagctcat 
tcacgacgcc 
tttcaggaaa 
taatttgcgt 
tgagcacact 
tgttgattaa 
actcaaccac 
tggtggtgct 
acgttgctag 
tcccaattac 
gagtggctgt 
tgcaacacct 
tttgactgta 
ttcggggttt 
tgtccgatac 
ttgtatactc 
ttatgcgaga 
aaagcgctag 
actatcgtga 
gcgaatattc 
caaaagcgca 
gaccacctac 
aacagcgcgc 
gcaccccgaa 
tgttttgcgc 
tgtgggactt 
cgattcgcat 
aaagtacccc 
cagcctctag 
cgaattccgg 
cctcttacat 
cgcgcgcccg 
tatcccggga 
gccagcttcg 
aagcgtctgg 
caaggcgagc 
gaagacatgt 
tcgacctcag 
tatagccccg 
ctggaagacg 
cgcacgcgcg 
tacctatacg 
cacaagttta 
ttgctgtacc 
agccaggtaa 
aagtttgagt 
gaccccctag 
ccgttgattc 
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14521 

14581 

14641 

14701 

14761 

14821 

14881 

14941 

15001 

15061 

15121 

15181 

15241 

15301 

15361 

15421 

15481 

15541 

15601 

15661 

15721 

15781 

15841 

15901 

15961 

16021 

16081 

16141 

16201 

16261 

16321 

16381 

16441 

16501 

16561 

16621 

16681 

16741 

16801 

16861 

16921 

16981 

17041 

17101 

17161 

17221 

17281 

17341 

17401 

17461 

17521 

17581 

17641 

17701 

17761 

17821 

17881 

17941 

18001 

18061 

18121 



gcgctggtct 
agctacccag 
cggacgcgca 
tagggggacg 
gcgcagtgct 
caacgcttgc 
actcatcaat 
gtttccagac 
gtggtgggag 
gtgccagttt 
ttcagatatc 
ccaagcctat 
gcaggcgctt 
tggaccagca 
aatctcgctc 
gactcagcta 
cttcgaacca 
tctggggata 
gacctcgcgc 
aagagggtcc 
actctgtagg 
actatcccac 
cgggagccga 
aagacgatga 
ggttggacaa 
aggctatcac 
gctacacaca 
acgattcgga 
gcgcttacca 
aggaaacaat 
acgagctaat 
gcgcagagtt 
aggcctacga 
gttcctggca 
aagaacctcg 
tgtgtgttct 
cggtaacatt 
ggcttctggt 
ccctcatagc 
tgcttgagca 
cgtttttcgg 
ccataaactg 
gggcccactc 
taaccctcgc 
agctgctcag 
acgctctggc 
acccagatgt 
acttttccgt 
gtggatccaa 
tggcgggcca 
aaaaaatcaa 
cccccatgct 
aggatctaga 
aaatgccact 
gcgccggcct 
tcatagggga 
gcgtagccgc 
atgctgttta 
ccagcttaca 
ttacaatgga 
ggcgcgctgt 



catcgaggaa 
gactattggc 
cccggcgacc 
cctgtcatac 
gccaggcgac 
tattccgtct 
gacgggcgat 
ttaacatgtt 
tgggcgtggt 
tgtttgcatt 
gcccatttaa 
aaaactagcg 
ctttttcaaa 
tcacggcgcg 
ccacccattt 
tagagacggt 
ggatgagagt 
tcttcgacga 
ggactttgca 
cgcccaagct 
ggactctagt 
gtccgccgaa 
gagtgagtcc 
ggatgatatg 
gtctatacgt 
taaatctacg 
gacggcaacg 
taaaatagtt 
gttatgggtg 
ttccaaccac 
tgaaaaaaac 
tttttacaaa 
agagcggcta 
ggcactcctg 
agggatttgg 
cggcctatcg 
tctcgtggac 
atttgcctgg 
actctccggg 
gcgtacattt 
atcgctggtg 
tcgctatgtc 
cgcgagtcca 
tacactcatg 
cgaaaacgat 
gccccttggt 
gatggtggct 
gaggaccgcg 
agaaaccgtt 
cctcaacttt 
catacactcg 
ccagcggcag 
aataacacct 
cccatcagac 
gggacgcatg 
agaagccacc 
cctgcgcggt 
cgtccggaat 
cggcatccaa 
cggagggggg 
caaggggtgc 



gaaaacagcc 
tttctgacgc 
ccgctctttc 
ggtacaacga 
ccagtcccgc 
aacctcacgc 
gagctcaacc 
ggccgtattt 
atgcgggggt 
gggggcctgt 
cagtataaaa 
cgccgtgcag 
acttggcggt 
cgcggcggag 
cgcgctaccg 
ctgtccgggc 
tctaacccga 
gttttctcag 
ccgcccgccg 
ccgctggacg 
gacgaaaacg 
tccagtgaat 
gagacagata 
gaagtaatac 
ttaatggacg 
cgcagcttgt 
ccctctcggc 
atgacggggg 
cgagcaattc 
accaacccat 
ctggcccgca 
ctacccatgc 
gcttggtcca 
gtctattact 
cggcgcgcgc 
gacgtcgtaa 
gcgcttctca 
gagaggcgca 
gttacactct 
gacattgggt 
tattgggcag 
ggattccatc 
ggctacacca 
ctagaggtgg 
accataaaag 
agcatacgcc 
agagacgaaa 
ctgaccgcgt 
acaggggtgt 
ctactcaact 
ctaactctgc 
tccctggtcg 
cgccccggcc 
gacctcccag 
gtggacatgg 
tcctccgtgg 
aggcggagaa 
ctctctcaca 
cctgctatcg 
tcttcttcgt 
ctgctgccaa 



ccctcgaggc 
accagataag 
ctctggcgga 
ccgaggccat 
ctcttaccgt 
tgcagagcat 
agatgtttga 
tccgtcgttg 
tctttgttta 
gcggcatgcg 
ctagagagta 
tgagatgggt 
tgtacgccag 
ctccgatacg 
gaaatacaca 
gcaccgcttc 
gcacctctaa 
acgatgtccc 
gcgaggaatc 
aggaagacca 
acgaggaaga 
accatgacca 
ttgacgccga 
gagacgaaag 
aggccctcgc 
acgatagcca 
gcctggtaca 
actacatgga 
gccacccact 
cgttttccac 
caccccctgt 
tatacacata 
acacacaggc 
ccaggggggg 
taaaacaggc 
caaagcagaa 
gaaccgctag 
gggaaactgg 
tgcagcccct 
tgcgcacccc 
aactgcgcct 
tacagacctc 
aagaagaact 
cgctgcagtg 
cctttaggcg 
tacacgacgc 
ccgccctgag 
gcatgcgtga 
ttttgggggt 
gtttggccgg 
cgcgatacag 
acttttggcg 
ctcctactca 
acatgacccc 
ccaagcaact 
gaaaacgtgg 
agtgagaaga 
tcccttaagc 
gtcgtagcgc 
ggactcacgt 
cccccagcga 



tgagcctctg 
aaccaaaatg 
gcactcctac 
gatggacccg 
gggggtgcgt 
ggaaaccgac 
catttaatac 
tgttacgtga 
aattgggccc 
acactcctca 
tggcggtttt 
gttgctatct 
cgatacggaa 
ccgacctcgc 
gcgcacatac 
gagggacccc 
tgctcaacaa 
cgcacagcca 
atctagcgag 
gctaatgtat 
agacccccgt 
tggtgaaatg 
agaagaagaa 
ctatagactt 
tcaatcttcc 
gtttgctccc 
gctatcgcgc 
ggttgacgac 
agcgatgaac 
cgacatcgac 
gtttgaggga 
cgccaccatt 
gctacatgga 
aatgtacgta 
gatggcgctt 
cgctacgcac 
gaattgttac 
ggcaaaacgc 
tcccccagag 
caacagtgct 
ggctcttcga 
cgaaatctat 
ggtggcaatg 
ggttcacgtg 
ggtcagcgca 
cgagtttgaa 
ccaggcgctg 
ttactcacac 
gggcctaatc 
ggccgcgctg 
cctattggcg 
ggcccgcgat 
gggcaagcgc 
cggcgcttcc 
acagcactac 
tctaatcaga 
ttaacactcg 
acttccccaa 
cgctccatat 
ttccaaaaac 
tgttatggat 



ttttcgggaa 

gaggcatact 
agtaaacgga 
ccctccccca 
caaaccgccg 
ggccttgact 
aataaagtat 
ataggacgta 
aggcggatca 
attgcgtatc 
gaagcttcta 
acaccagata 
tcgggtaaca 
agatccatag 
agcacgccga 
caggaacaag 
agcacatcat 
caagcaccca 
gaagaggagg 
gctgaccagt 
ctaggatctg 
gtggccggtg 
gaagacgacg 
cctcgtacat 
gaattatcga 
gggggtagag 
gctggaatgt 
gatccagaca 
ccgtcatggg 
tatgatatag 
ttactagaca 
acgcaggacg 
cacgaacaaa 
tccccgactc 
cagctaaaga 
caccataccg 
ttggcgagcc 
cccgcagagc 
gtgtctgaac 
gtgtttaggg 
gaccccgcgt 
ttgctggcgc 
gaggctattc 
gcttgcgcac 
tctatcccgc 
gtgctcagca 
ttcctcggtt 
gaggccgacg 
cttcagcgcc 
tacggcggcc 
gatgtcatgg 
aacatgttgg 
gtggtggttg 
gtcaacaatg 
agagaaacaa 
gctggtgtgg 
gaagcactta 
aaccgcctct 
accgactagc 
ctaatagagc 
gccgctgtga 
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18181 tggccctgaa agacgtgacc gagaacattg tgggccaaca actattttcg gtagatcgta 
18241 ctaacgctct gtctgttatt cacaccaacg aggttccgga gtcaataatt gccacggcca 
18301 tcgcacgcga cacatccaga gactacttga gggaatatga aggtgcggct aagtgtaact 
18361 tggcagcaac ggatctatcg catgatgaaa tgtgggaagt ggttatcaaa agatactggc 
18421 gctacctccg cgagtccagc ggcgcagagg ttgtcgatcg cggtgcggtg ggtcaggcga 
18481 ctcaatctgt attatccgtg ttgcttctcc agtccacctt cggcaaaaaa cgcttatcta 
18541 aaaatccctt caaacacaag ggccctaatg tcggctacaa atccaacctg gaggacctgc 
18 601 gctcagcgtt tacaaaaatt gaaaagtaca tgtactacat gcgccccaat gatcccatga 
18661 cgaagagcga agacacagag ctgcgcttac acgagctact ggcgtacgtg accacatgtt 
18721 atcgatggct gttgtggttc atggacctga cagacgccaa ggtgctgaga aacatagaca 
18781 aagggcccgt tatcacacac ggccctcgcg agtctcgccc tccggacgaa ctcgtgcggc 
18841 gccacctcaa gagcggtccg gcaatttccg ccggaacggg tgtggctctg actctgtcga 
18901 cggccaccgc cgacgccttg atcgttttgc tgagaatgag tgtttcctgg acgtcccact 
18 961 cgtggaagag caatacccac ggtgtcactg gtgctatcgt ggccgccgtg gagctggtca 
19021 cgctcatcca ccaccactta cagtacatta ttaacaccgt atttgcaggc tacgtgtgtt 
19081 ggctcgatgg tggcgtggag aactcatatc taaactctgc cctccgcagc cagggtaggt 
19141 tcgatcattt tgttggaaaa ctagtgccca tcatggccac cctcagctgg gcgaatatgg 
19201 aaaaggggac agtcatgtgg ttcaaatacg ctctggccaa gagtatagtg tgtcatggat 
19261 cgcctactca gcactactta acagtgctag aatctatcgc gtctaagcgc actggcgcct 
19321 gtcctcccca gggatcaacc tttggacgca acccctccgg ttttcccgga cagttttgct 
19381 gtcctcccca agggccgcta ccggcacccc ccaactctaa aactcgcggc acgtttaggc 
19441 gatgccggcc cggcagcttg cgcagctcca ggcagctacc aacctcccct ccgtcgaaca 
19501 tagtttcccc caggaccaac ccggcaatag aagggtctac ggctgctaaa aacgtccagg 
19561 gggcggagac catccaagta cgctcttctg gagaatttaa cgactgtatc tggtatataa 
19621 acggagcata tccccatcaa cgcagcgaca gcagctcctc cgataacagc acatgttcca 
19681 gcacggagac tcagtatata actctcccct caacgccatc gccaaccggg gacgttgttt 
19741 acaccaatcc actccttggg cccgacgagg aagtagacgc gagcccccaa cccgttgatc 
19801 ctatgagcga ctactctgcg ccaaaaaatc ccgactatat gcgcccccgc agcactctgg 
19861 tcgaggaggt ttggcagctg cgagactccg attacactcc ctacatgcgc cccagccgcc 
19921 ccagccgtgc cgggcgttcc cgcgtgagag tggaagacca aactctggaa ccatcgtccc 
19981 ccgccggttg taatccaccc gccaattctc cagaaaacga ttcagacgat gccgccgttg 
20041 actcacctcc cattagcccg gaggttgtgt atggtacatt taggcccagg gccaagtgcg 
20101 tctatgacca atacggattg accgcacttg ctgccctaag cgcctcaaga gcaaaggcca 
20161 ggcggacgcg ccccggcccc acccaaccag atgtttgccg cgagcgtgac gaggaatctg 
20221 cagagcccag acatgacggt tttatcaggc gaaccatgtc tacgactgga ccccctagaa 
20281 aacacccgga ccagacggag cgtgttagct cgctgtaacc cccacctact acctaccctc 
20341 tatgatgatt atattaataa aacaattcaa atgataaaat tgtgttactc tttatttaaa 
20401 gtacatatat aaacaatttt aaacaggttt ttgcgcgacg tgtatagcgc tatttatttc 
20461 agcgcatcgg tttctctatt accggggaaa cggtatgatg tggtccagac gaagcgcttg 
20521 gcgggccttg tagatcagct ctccaagcgg gctgagtggg cgggctgcat agcacacacc 
20581 aaaccccttg gtgtagcatt ctgcgaagct cggtacgttg cagtaggcca gctgagtatc 
20641 attgaggttg agcttattca taacggattc gctatctccc acgttgaggc agtccagcag 
20701 actcattatt aggcctgcag tgccattaga agccgccatc tctgagtact cttcgcatac 
20761 tgcccccacc ccgctgatgt tgcgtgtgtt ggatgatgcg ttcagcaaca ccgggcgaac 
20821 acactcgtcc cccagaccaa aagtctctgc gggacacggt gccgtgcgta gcgcgccaat 
20881 aggtactgtt aatatgaagg tggacaccag aatggcggtt gtcatcaaaa cccccagcgc 
20941 aaacatgccc atcgtaaaaa aaaggcagcg gcattttgct ttgcgctttg ttctgcgtcg 
21001 ctttgtataa acaagctcgt tgggttgagg gggggttgac agcgggggcg caaacaccgg 
21061 aacggttttc gttggtaagg ggggagcctg agcatcgacg gtggcggttt ccagctgtag 
21121 taatttataa tcttccatcg cagctgttgg gtctcctgcc atgttgcttt acttagacgt 
21181 tacggccgca tagagatcag cgtataccgc agagtataat ggctttataa atatcaccgg 
21241 gtcgcgattg taacacaaac ccaacggttt tcacctagcg cgtataaccg catattttta 
21301 gtgccatatt ctcgagagtg agtttgtgcg tacggttggc ctatgcggac gacttgtggg 
21361 agcccaccta ctgtttttac cagcgcttca aactgtagtt ttgacaaata ggttgtttgg 
21421 gggagagcgg tccagcctaa aagtcagact tcttgtacgg cgcctgtgag ggcttggagc 
21481 agtaaaaaca aacggctgtg atgagaacga ccagcgccag tgccgcggcc ccgcaagtaa 
21541 ctgcgatgat gctcgtcaaa accggcctgt cctcaacaat cggggaggcg tcatatacca 
21601 ctgtgtccga aaacataggc aggccgtcgg ggtacccctc tattatgcag ctatactccc 
21661 tctccccatt ctcttctgag aggggccggc ggctttgcat gttaaccaat cccgagtggc 
21721 tagggcagac tccggttgtc atgtcttgcg acggaacccc tggtaggtgg tcgttcactg 
21781 accacgatac gaacaccccg gtgctcggta cgcatttagc cgtacagacg gcgtctccgt 
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21841 cttctaccga aacggacacg gttggggcaa caaacacaga gggtgttcca gctttggcta 
21901 tgcgagcaaa tgatacttcg tccctgtacc agtctatgct acagcgaaga ctgggtgtgt 
21961 attcctcctc cggatcaacc gggatagaca ccgtagagat tcgcgtgatt agcccgtcta 
22021 cccacacgct tgaggcgttc gtaacgtact ttgtaaagtc cacctcgcgg gcatttttgt 
22081 accaccgcag cttgacggag ctgtgtggaa agtagcttgc gacgacgcac gtggccctgt 
22141 agttttcccc cttcaggctc gggtgaacgg aaaggtccag caacggtgcg ttgtaggttg 
22201 agacggtaac gctggtactg ttaacgagcg tgccattttt ggcatacaag gaccacacgt 
22261 aaatgccggc cgtccgccaa tctacagatt tgatggtcag tggaaacttt gtaccacctt 
22321 ccgtgtggag gggaaggtta aacagctggc gctttggtag cctgtctggg ataactccca 
22381 gctggccacc ccttcgagat tttttcctct ctgccgttga gaataacagc agagtctgat 
22441 ccttggtggc gttatggttg atgtagtttt cttcgtcgcc ggggggcgta cccgaaaatg 
22501 gggtgcgctg gttcaagtaa atctcgaggc ggtactcgct ataatttacg cctaccgacg 
22561 ttgtacagtt catatcgaca gatttgtagt agggcacaga tatgagactc ttggtgcagg 
22621 tgattgtggt ttcatgggag tgtgtagatt ctgtaccgtt tgcgttagtt gtgttgtcag 
22 681 agcccgcgcc gtgtgcggta gttagattcg gagttgtgtg agttggtgta gcgggcgtac 
22741 tctggctgga gctagcacta gctccagagg cataagttaa tatcgccccg gcacagatta 
22801 gatacgcgac cgccacaaat ctcacgagat taggcaacca catctcgcgg gggccgggtg 
22861 cttgctattc cccacgaaaa acgataataa ctccactggt cggagagtta taaacatacc 
22921 atgcaccaaa gggtcagttt taaggggttt tactttatgt gaattcaccg acgttagaag 
22981 caatatgcta tacagtcgtt gttattacta attggcatgt ttaatgtgtg attatagttg 
23041 cataacacaa accggcggca acatatacac aaaoaataag ccacctcgaa atgtgagttg 
23101 ccgccaggcg gcgcgcgccc gttgcgcgct tgcgaaggta tagcgccccc agtatacccc 
23161 cggatacagt aaatgcgagc gagaggggag cggccacgcc gtacccaaag gcggcaagca 
23221 ccatgcagac agcgtgggcc gtggagtgaa tgccggaact cgcctctgcc gtgtagttta 
23281 ctctgatgac aagctgctcc agcagcatcg cagagacgtg tccaacagtc agacagaaga 
23341 caacatacgc cggggtttgc cacacgttgg aaattccgta gaccaagcgt aggacgatcc 
234 01 atattatggg ggttgcgtga gttccgaccg ctggggagaa aatcaccccc ggcatctcct 
234 61 tgaaaaactt gaacagcgaa accttttctt ccgcgacttc ttcgatcttg gggacggctt 
23521 caacgtccgt cacccatctg tagttaatac cccggccaag gtccgtaaag gtgcgcatgc 
23581 acgcataccg tccgattcga tagtggcatg tgtctcgaag agcaagccca aagtcttgac 
23641 aggaagctat aatagcgata gctatcccta tccctatggg tacatctttc agctcaacga 
23701 gctttacgga aacccctagc acacatccac cgataatagc caataggctc gctctaaagt 
23761 gagtccccgt tccattggct gagcatatga cgtaaaatag ggaaatttga gttccggcta 
23821 taaacacaaa caaaatgcaa acggtaacaa ctataagtaa atgttccttt ttgactgcag 
23881 atcccgcgac ccagacactg gctgccacta gagtggccag cgcctgtatc gatcgacata 
23941 cggttactat agtttccatc ttagatatgg gtacgcggat caggctcaac acatacatcg 
24001 agatgatcat cagaatcaga catgttgagt tccgggttag caggtcaatg tgtaagatcg 
24061 atgaagtgag gacgcaagct tgtagtccga ttccaacgaa agctttggag gccgcccagg 
2 4121 tacatggcat gcagcccctc tgggagccgg tgcagcgttg gaccgaagat gagcttagca 
24181 ccagacacga gtcttcaccg ggctctctat ctggctggta catcatgatt gataaccttg 
24241 atgtagcaag ccaacctttg gagagtttga ggtacaggga cccaagagga tggttttatg 
24301 caccaggtat tagtcataaa acaaatactt agtgggcgtg tttctacaag tgtaaatagt 
24361 tttaaccaaa tagtgaaact aagcaataaa catttccgcg tctgtcgttt acaatatgcg 
24421 tttttatttt cagtatagca agcatggtat acttatacta ttacaggtca ctaaaaatgc 
24481 atgggctgtt ccggacaggg aattttcgct ccggttttgt ccattaacaa aacaaaattt 
24541 gacttaaaca gcttcccgtc aggaaatagt tttttggggg gctggtcgct ttcttcctcc 
24 601 tccgacgcgc gtcgctttac tccagccccc attggggtcg atgaaaaggc agcaggggaa 
24 661 aacccaacct ggcacggctg ggtcgggtac gaacacataa aaaacatcat cacgctgaac 
24721 ggctgcttgg ttgagagccc gatcatggga atagagtctg gatccaggaa aaagttaagc 
24781 accgctcccg cgttttttag tttaagcttc tgaattagct gcttaaagtt agtgtcctca 
24841 tcgagtacca gcgtaaacag acggcgaccg ctgatgcccc ttatgggttc cggcgccgac 
24901 tttttggtct tcatcggcat cttttccaat aggctggaac tcgactctac gccgcagttg 
24 961 tctgcgtgct ggtagtccac cgaaaacacg acttgccgat ctccggatct tacctggaga 
25021 gtgtcgtcga aaaggcactg aaaggtgatg gggtcgccag cttgtttaca aacccccaaa 
25081 attttgttca gctgagcctt cgatagagac atagaaacat ccggctgacg agtgggtaac 
25141 atgagtgcat agttgttgaa ctcgtgtttc accaaccgcg acgaaacggt ctgagttgct 
25201 ccctctgcat cagatcccat ctccgtatct tcttccgttt gatcgcgcgc ggagaacacc 
25261 gtctgggtga gtattctact aggagaatag tttt'ctatct cgaaaactac cttactcacg 
25321 ttcgtctggg tcttcgcctt gaaagcgtcc agtaaacccc tgcgcccgtc tacgttggcc 
25381 aaaaacacgg cggggggggc ctttttccac gagtacgact ccatgttgtt agtctggatg 
254 41 ggtatgtata cctgctcacc gccgacgctg gtgtgaatta gcaggccgtc ctcgttgaag 
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25501 

25561 

25621 

25681 

25741 

25801 

25861 

25921 

25981 

26041 

26101 

26161 

26221 

26281 

26341 

26401 

26461 

26521 

26581 

26641 

26701 

26761 

26821 

26881 

26941 

27001 

27061 

27121 

27181 

27241 

27301 

27361 

27421 

27481 

27541 

27601 

27661 

27721 

27781 

27841 

27901 

27961 

28021 

28081 

28141 

28201 

28261 

28321 

28381 

28441 

28501 

28561 

28621 

28681 

28741 

28801 

28861 

28921 

28981 

29041 

29101 



atcagaaagg 

agagattctc 

ggaagcgtgt 

agagccatcg 

tattagagcg 

gctagagata 

ttggtttacc 

taggccacgt 

tagacgacag 

cagagctaaa 

cgactagagt 

tgctgggcaa 

gggacatcgt 

gcatactcca 

ccgatcgcta 

cgcaattttc 

cttttgttaa 

gggcgcgtaa 

tcagggcgtc 

gatcccgaag 

tctgccggtt 

cttgatggag 

tacccatacg 

accaatacgg 

attattttgg 

gacttgggag 

cacgagcccc 

gacgaagatg 

aacgagcgcc 

gaagatagcg 

ttcggataca 

tctgcggagg 

atggaatcgg 

ctggagagaa 

ttgtcgataa 

gataccctca 

tggaatcaca 

tgcggacacc 

tgtgtttttt 

atcaaacaac 

tagagttcca 

catgaaggcg 

tatttcaccc 

caacaggtga 

ctcggagaac 

gttgtagatg 

gctctggcac 

cgatgcgaaa 

gcattcacgc 

gatggacgct 

agcgctgtat 

aatgtccttt 

ggcggcagat 

ggccacgtcc 

gctgagcgag 

taatgataat 

ccaggtgttt 

aggtccccgc 

ccggttttga 

agttttccgt 

ggagctctgt 



cgttcttgag 

gctcgaaaac 

tgaataaaaa 

tcgatgagga 

aaacaagcag 

aaaggattaa 

gaaaagcgaa 

cagtgggcgc 

tatcgtgtta 

ctcaacacca 

agaactctgc 

gttttggagg 

tttggcgcca 

accggcttgt 

tcgatctttg 

ccctggatgg 

agaggtccta 

agcagggagc 

tgtcgagcgc 

aaaacgatgt 

acgtcgaacc 

ccccgcgcct 

tcaacgcgtg 

tcgcgcagat 

acatcatgcc 

tcacatatga 

aaaccctggc 

aaggcgccga 

gagtcatttc 

accagtcgga 

gagaaaaccc 

cctcaggtcg 

ccccgcgcgc 

agttcgtaaa 

tgcgacgcct 

aaaacctggt 

ttcccacccc 

gtagacagtg 

actttccgcg 

aacaggttgt 

gagtatgcgg 

agaggaaagc 

aaaaggcgat 

ctatattggg 

agctcataaa 

cagcacgagg 

gttaccacaa 

aagagtccct 

acctttgcct 

acatacctag 

accctggagt 

tgagtaaaca 

aaaaaggcga 

ttgaggtcat 

cgcaggtgct 

tctgcggtta 

tgtttgaagc 

cgacaaagac 

ggccgcgctt 

cagcaggctc 

cagcacacat 



gctaggggcg 

cgccatggcg 

gttgttgggg 

gattataggc 

tactttgacc 

catgacgtaa 

aaaatggggg 

aggcgcaaca 

ttgtaaaagt 

atggaaagct 

ttatattagc 

ttctacccgg 

gtcggccaag 

gaaacacgat 

gaatgtcatg 

cgcagcggtt 

ctatcccata 

caaggctatt 

atgctttaca 

ctcagttccc 

ggagcgcaag 

ttcctaccgt 

taacctagag 

ctacactacc 

gctgtttccg 

cgagtttttg 

ttcagtgcag 

tatgccgcag 

ttggcgcaga 

tagcagcgaa 

ggccgtagaa 

tattctacac 

tttagtgaga 

gcatgtcgtt 

acccatcacc 

ttcagaacac 

aactgattac 

gtcgtgaata 

cgtaaagctt 

atggctgtaa 

tgctgcgccg 

tcggggatgg 

ccgcgctata 

gagcgtggga 

tccttttggg 

cgcgagtgtg 

ataggttgtg 

cgatgaggat 

gtagccaggc 

cgcgcgcggc 

gtgtaacctc 

gagctgagag 

acaggaaccg 

cggaaatggg 

cgatatcggg 

gggctgcttc 

ggcaaggcgt 

tccgttgttt 

atatgcgtgg 

agttataaac 

gtcgatcagc 



atgggagtga 

cgctgtctct 

tgagacccgc 

taggctgctc 

taccccgtag 

ccaggggagt 

tggtatgtag 

ggcggtgtgg 

gaaagtttag 

tgcctaatcg 

tcgctttttg 

tgctcattta 

agaatgggac 

gccattacaa 

tacaccctga 

accgcacggt 

ttcgtgtccg 

gttagtcaaa 

ggcgacgaac 

ccgcaagaca 

tgcgagcata 

ctttgtgtca 

gcagatgacg 

gatacggatc 

ccaaccctcc 

accgagtttg 

agcgtaatta 

actccctcag 

caggacgacc 

gaagaggaag 

acttgtaaaa 

ctcaagtaca 

atggctcccc 

tccatgctaa 

caggagccgt 

gagattgctc 

aacacggtgc 

aagtttgttt 

acacactacc 

agggtatgtt 

ctcaaaaaag 

tttgggggca 

gcgtacgtag 

tagcaaaaat 

ctcgggcttc 

gatcgcctcg 

ggtacggaga 

catcagaata 

aaccttccgt 

tgcgtcgttt 

aatagactct 

atcgcccagg 

gtaaaactcg 

aaggtcggtg 

gcattctgga 

tttagagttt 

ccccactaca 

gttgctttct 

accagaaggc 

aaagacatgg 

gttctctgat 



gcatctcgaa 
ccactgggtt 
ctggacgcat 
gcgtatctcg 
cgcttcttat 
ggtttggggg 
gcgtgggtgt 
gtctgctttg 
ggaggggttt 
cgcacaccaa 
ggagcaccgg 
cttccccact 
tgtttggact 
ct ccaccggg 
tggaaaagtt 
gcttcttttc 
acagaggcat 
caatgagcag 
acgataccga 
cgtgtccccc 
gctccacgcg 
atctgattcg 
tttgcgcaaa 
tgatcctcat 
gctgctgtga 
tgcgatgcca 
gctcgctcca 
gacactcgtg 
atgactacga 
aatgtccagc 
gacgtacgag 
cgtctagata 
ccaaaacccg 
ctccagaacg 
caaacttttc 
gggagctagc 
tggtcaacta 
tgaatttccc 
cgtaaataag 
tttatttaca 
ttagtgtgtt 
ttaaacaggg 
ctgatgatgg 
tcacactcga 
tcaaatcccc 
tcgcggctga 
taggcgatag 
tacttctccg 
ccgatggcag 
ccaaacaaca 
tgctctatgt 
tt caaattca 
cgctcggccg 
tccagccagc 
gtataaaaaa 
tcgatagaca 
ggctgcagct 
taattttgca 
tcataatttt 
attggctctg 
cgtactcaaa 



agcatctctc 

gtcgatgacc 

cgcgcgagga 

aagcactcta 

agagtttcgc 

aaaatggggc 

gtacatcggt 

gaaatgccta 

tgatggtggg 

tttagatttt 

tcggagttac 

cctctggtac 

cctaaaatac 

aattatgaca 

tgaccaggag 

cctactaagg 

atacggcgat 

ctacggaggg 

attccaggaa 

aacagaaata 

ctggagcgcg 

gcacctcgga 

cttgtaccac 

gggctgcgac 

cgtgttaatg 

cacggatctc 

ctcgcccccc 

gcgctgcccc 

ctcgtctaca 

cggtaaaggt 

gcctcggcgg 

tcctccaatc 

ccacgaggtt 

tcgaggctcg 

tctggtccac 

caacatgttt 

ctgggatgac 

acattacatc 

cacgctttaa 

gatcgttaat 

tctcaactgt 

gggatagtcc 

ccccgatgtc 

tattcaccgc 

ccaggtagtt 

tcaaatcatt 

acgcaaagga 

ccacagatcc 

cgtctccgat 

tgagctgtat 

agtagtggag 

ccaagtcgtc 

gcgtgagctt 

ggtttgcaac 

acgcacctgc 

ttcttattca 

agtacagacg 

gtagtacata 

ggaggcgggg 

gtccacaaac 

ggcagtttta 
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29161 aacttgctta gggggtggcc caccggcaaa 
29221 gccatctcga gggtagacag cgcctgcagg 
29281 atggtgcgca tgagcaataa attcggcctg 
2 9341 aataggtttg tgtagacggg cgaaaacccc 
29401 acggtaggca tgtacgccac aaactgagag 
294 61 cggagtctgc gccaggcgtt gcggttggcg 
29521 agttccccga gactgtactt gctgtcctca 
29581 catagcgtcg cgctcgcttt catggagttc 
29641 aattggcgag cctccggaga agccatgtcc 
29701 ccctggatcc ccagtcccag cgacctattt 
29761 gggtacgtgc cggcgcgcat catggagttg 
2 9821 cccagagcgg caaagtcaaa ataaggcacg 
29881 catttgggga ggttgatgct ggcgaggttg 
29941 tggataattt ccgtgcacag attggacccc 
30001 tggtagtgct tattgcacgc gtccttaaac 
30061 ctcctgacta tgatgaaggc catgtcctgg 
30121 tgctccaggc gctcgtactc ctcctcaaat 
30181 gctgtgtcgt caaacagcgt ccacattacg 
30241 cggtcaaaaa acaggtctgg ggtccacatg 
30301 tcgtctctgg ccagcatccc gcgcatgttc 
30361 tcgaagtaga cgcacacacc tgtaggccgc 
30421 gagtctatca gcttcagaag cgccataaca 
30481 ttaaacctct gcagagacag cccgattcca 
30541 tccattagag ccagcatagc agagttcatg 
30601 cttgccaggg acccgcagtc tctcccgccg 
30661 acctgtccgg ccagcgccgt aaagtaggct 
30721 ctgaccaaca cgcgcgccat agccggttcc 
30781 agtcttagaa aaaattgccc catagactct 
30841 atctcctcat actttaacgc agactgcagc 
30901 gactcaaacg cgtggagggt ccgctgaata 
30961 acgatctcat tcagagcgat ttcggtagag 
31021 cgcgttcgaa ttcgcaggtg tactagctcc 
31081 cgacatctcg gctttagagt atccaccacc 
31141 gacgggcggg gaggcagcgt ggttgatagc 
31201 tccacgcggg agataacatc ttgaataatt 
31261 aaagccatgg tcccgtgtga tgtttgaaaa 
31321 cgggagtatt aggtgtgaaa accttggggc 
31381 tacgtaacct accacgtaga ctggctttca 
314 41 gcgcgtaatg tacaacaacc aacaccaaag 
31501 taaaagggtt tagtaactgc actcgaccca 
31561 ccaaaccacg ggcatatcca cgctgccaaa 
31621 gtctgaggct atggccccca ggcgaatata 
31681 ccgaccccgc aagtctggtg cccactggta 
31741 acgcgaaggc gggcaccgcg gctcacaccg 
31801 ggcgtttggg tgcggctctg gcgcgtccgc 
31861 gcgggctttg tgaaacagaa agctgactgc 
31921 caccgccacg tacaccctca ctccctcccg 
31981 gtaaacaaac tttgcgctcg cgtcgcccag 
32041 acacgccggc acgtaaacgc tagacctggg 
32101 ttgcacaccc ccagcaacag cggtgaggct 
32161 aaggcctcca aataccgtca tgtgtttatg 
32221 caaatattcc ccaaacctgt ctaggcgctg 
32281 tacgtgcgcc ctaacggctt ccgcagcggc 
32341 caccaaaaac gtcaaagaaa gcaacgaggg 
32401 cactgacagt tccgacagcg cggcccaagc 
324 61 tggggtgctt gatggtgacg atccaatggc 
32521 aagtccgggc cgctctgctg tggggtcgca 
32581 cttcagcgat gggttaaagc ttgaaagcat 
32641 cgttatcaca cccgcagatg aaatctggat 
32701 gggggtggcc tggacaaatc cggggagcca 
32761 atgtccacgt ccacgtccgc gctgttgctg 



tcaccaaacg ccccgacaac agaccactgc 
cgcgcgcact cccggggaaa aatactccgg 
agcacctccc cagtagccgt gaccttgcta 
tcgctgctct ctgtaacctg agacgatgac 
ttgtacagcc catgctgttt tatctcggtg 
agggtaaccc cggggtacga atcgaagggt 
aaccccttaa agggtttcat gccgagtctg 
agtaaaagcc tctctgctat ctgcttgttt 
aggtctagca tcaggaaggc ggtatgcagc 
tcgtcgactc cacgctgaga cttgactgtt 
acaaagatgg tggcagtcgc cgccgcgcga 
cccgcggtat gcggcggggg tatggcgagg 
cacaccccgt tttgggtctc gtctgcgtgc 
atgatagcac cttttctccg cagatcaaag 
atcaaaaagg ggcttccggt cattacagca 
atgggaatgg agtcgacccc aaatccacac 
tctttgccgt acatatggca tagatgtgac 
ccgctctctc cgtccaagta ccgttgatag 
caggcaaaga tgttgtcaca ccgaacggtt 
agaatcgcgc gtatgtctgc gtgccacggc 
tcgccgtcgc tgttaatggc catggtcatg 
cccc'tagagc acccctcttt ggggggggtg 
cctctgttgc atagaatggg cccggcctct 
tccgtcaccc tggggttcag cagataacag 
aacaacataa tgggcgtagc gggtatgagg 
ttgaaaatat atgtccagcc tacttccccg 
tccatcgtat agtgcgtggc tgttgtggca 
atacgcccac ctcgcatttt ggccaaatac 
cccagggcgc acagctcgcg gtactccgag 
aagtctaggt ggtcgaggat gtctttctcc 
tttagccaat attttaggtc ctccacgttc 
ccgcacacaa cgtacagtcg ctcgtctact 
ctggtgatgt actccaagac ctgggagcga 
tcgttggcgt agccataatc gctgatagca 
gctagcggac agtcagattg caggaaattc 
agtgcgctag aaacactaat acccactaag 
tccgcttcgc cttatgtctg gtcagatttc 
ttggccgcta aaatgacctc ccattgtagc 
agtcaggtcg taaaatagaa catgctttat 
atcctgtggg tcccaccgta cattttccag 
tctctcgcta cggcgtgtgg ttctgggggg 
ggcggcatac atacacgagg ttctgtttgg 
caacgcgttg gtaaattctc tgttgtttag 
actgcttgac agttcctgga gcgggagggc 
tccctccgtt cctctgatgg cgctctcggt 
atcctcgaag gccacctcat caaacttgct 
gcgtaaccgc tggctgtaca caaatattag 
tttcagctcg tgatccacat ccagaaacgc 
taccgccgag ttgttggtgc gggcaccctc 
ggcgagcttg tcctgaatca cgtgggagat 
aggaaagacg tgggttcgca ccatcgcctg 
ttccgttcta cggtcacggt agttggctag 
cttgtcagag tactcccccg agcgggatgc 
tcgcagcccc gtcgtatccg agcgaccgga 
ctcgtccaac tcctgcggat tgcgcccggg 
atcgaggtgg tggcggaggc ggattatcgg 
aaagtcggta agcgttacct gacgtgtaag 
ccacgagttt tgctctgagt tgatggccgc 
gccgcccatg ttgctgatcg ttatactatt 
gtccagcgtg ttggggagtc caaacgctac 
gggaaatcca gccggtgggg agatctgttc 
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32821 ccacctgacg gctccatttg cgtccgtata 
32881 cacaaatctg ttgcccccta gattcatctt 
32941 tacccttctg tgctgctata tctcgaaggt 
33001 acgtccacgg acgtgctctg cttggggcgc 
33061 caggctttat ctactatccg gcgcgcgaaa 
33121 aactcgggtt taagcaatca gaggcgtgtc 
33181 gaaagatatc aagccctatt aaacgagcgc 
33241 gcggcggtgc gtctcgctac tacgttctcg 
33301 tccatgcgag ccctggtcaa ctctctggcc 
33361 cccagcctcg agcctgcaat gttgatggtc 
33421 tccaccgaca ctgtgtcggt ggacgaggcc 
33481 gcctgccggg cctacgcagc atcgcataca 
33541 gcaggcctcg ttctgtggcg catacaccaa 
33601 gaccagatgt ttgtgctgct ggaaattatg 
33661 aataacaacc tgagaatatc cgccaaatac 
33721 acgtggctag atacgtttcg caatgttatg 
33781 ctcttcaact caaaacgaat ggagtctata 
33841 aagtttaatt tgatatacga catgccgttc 
33901 aaaatcaact ggattctccc cttcggccta 
33961 gctcctctaa cgcgggcgct gtttttgctg 
34021 accgcgaccg aaggtagcat gaaggcgttg 
34081 atcgacaaca gtgcttttgt gcctataaca 
34141 gaagttagag tctcatcagc tatagtacat 
34201 ggaatggtag cagagcgagt gcgaacggac 
34261 agctccgggg cgctctctgc ccatgcgacg 
34 321 cccgacgacg tgtcgtcccg ggccagggcg 
34 381 gagaccatcc aggccagcac aacacccaca 
34441 tttacgtcca cacactgtgg aattttggag 
34501 cgaagcaccg ccaacagcgg gccggggaga 
34561 gttggttgcg tggctatagt aggcggcgtt 
34 621 gggctagact acatccggga ctacacgaca 
34 681 gagctgctgt ctgccctggg tctggcggac 
34741 atggcaccgc gcccgtatat gaactacatc 
34801 ctgttaatag tcgaaaagcg caccactggg 
34861 ctactgacgt ggttcgactt tagggcccga 
34 921 gatacgacat cgacacaggt tttggcccca 
34981 ctaatagcgg cggcatctaa actgtcgttt 
35041 atagacgacc cctcttttgc cccctacatg 
35101 gccattttaa catcgcggtt ttccgcagac 
35161 tgggccaggg actacggcgc cggatccatt 
35221 acggcgataa tagcctcggt gtcccccttt 
35281 gcccatgcca acaacctgga ggcgcttttg 
35341 atcgcactca tcccagaacg ggcgcgcatg 
35401 agtacatttt tggcagggct atttttaact 
354 61 ggtcacaccg cggagctcac caacaacatc 
35521 atagtcacgc tcaataggtt ttttaactgt 
35581 gtattgattt acccccaatc ggcccagtct 
35641 gtagtagacg cggttggaag catatacaac 
35701 gccgacgttg tgacccttaa gggcgacata 
35761 gaggccctgg ctgtcaaaac ggagggtacg 
35821 acacgccaca cgcagctggc cagggcccag 
35881 ctcgggggtt ctgaggctcc cggcctgaaa 
35941 gccattagcg tcatgtacca gaaagctaca 
36001 tccctcgcca acactttgcg tcacgtgtgg 
36061 cccccaagtc ggaaattttc caacagagac 
36121 ggctatccag aagtgttaga cgacgacagt 
36181 gtcgattcat ggaatagcgt aaatatggac 
36241 aacatcgact cgattcgcgg taatgattct 
36301 gaccttctcg ccgaaataga tgccattttt 
36361 gcacccagta atacagtgtc gcgtgtacat 
36421 atgtgggtaa aaaaaggtgg gcattcaggg 



cataatgttg ctcatgccat ttccgatttg 
ggtctttggc ccactcggtg agattcaagc 
gagtacgtaa acagcacgta agaaacaggg 
gcgagagcaa ttgcaacaaa cgcgccccaa 
atatcatgaa ttgacattta aaaataacac 
tcattttggt acgccacacg ccgtacgtct 
ggttgctgcc tgacactcac aaacccacgc 
tgccgaaaaa tcatggcgcg tgaacatggg 
gggctgctcg gagaaaccga cactgaggtc 
ctcaaatcct ccatatcaga gtttttcctg 
gcagaactat tccccaggct acagtttcta 
cccgatgcgg ccatgctagc agaaaacctg 
aactggacgg acagggaaat ggaggcggtg 
aacggcgaat cgggtgtgta catgctgtct 
ggaccctcca acatgcacct gatcgtcagc 
tcggttgccg ctaaatcgac tccggactca 
gaagagtttt ctaaaccttt agtccacgcc 
gtacaagagg gcctgcgaat agtggctaaa 
atggtcaagg gctacaagga catgagcatg 
tccttggtag actcctattt tcccaaagga 
acagcatact tccgtgaact ggttagaacg 
gaagttaacg ccacgccgcg gaccgcgtac 
caaaacccat acgtaaccga caccaaggcg 
gctgaaatct taacctcggg ggcgctatta 
gccgtggcta agctactctc gtccaacgaa 
cgcgtggccg agcacgccag taacacctgg 
caagtcgtgg aagccctagt gactgcgggg 
cgcgtggtgg tggactattt tacgcgcctg 
aacgactccc tagactacgc gcaacaagtc 
gttttcaggt tgctgttgtc ctacggcttt 
acgatatcca cgctggagcc cgtgtacaac 
aagggagtgg aacagaccct gaagcgcagc 
tcagcggcac gcgccgcgct agacgacgag 
cccggaaccc atagcgccgc gagggagtcc 
gatcgatggg gtgtgcgtat accagataga 
atcacagcat cgctttattc ggacgacgac 
gatgcactag acgcaccccc tacccaaatt 
ctagccacgg tggtgctgga cgcgtttaac 
tccgtgtctc aggcgctgcg cgtactctct 
gccaacgtgg acgggtacag aactaaacta 
ttgcaaaaag atgcccctac cccaaccatg 
ggagaactcc actctgttgt tgtggccgcg 
ccagtgcccg aacgaccctc cgttaaaacc 
gctgtctaca agaggctcga gacgctagtt 
ctaggaacgg cgtcggggat agtatcatcc 
cgca.tcatgc ccgttatggg acactacgcc 
gcacccttcg gtaggtggcg tctagtagac 
gaagtgagcg atctgcgcgc cgacctgcgg 
acctcggcgg cagaggcact gcaagagtgc 
cgctttggta aactattcaa ctctctgctc 
agggggttgg caataagggc cggtaagctg 
cacgttaata cgtttctaca gcgatgggga 
tcgggatcta cccccgaggt aaatattacc 
gacgaggtac aacaggagcg caaagcaact 
ctcgggctcg ccgtagaacg cctgatggga 
aatagcacag cgctgacacc aaaattcaac 
gctctacgca agcgagttac gatgcccgct 
ctcgcgacgc gcgaatattt gaagaaagaa 
aacaatacaa agtaataaag ctaattgtat 
attttccgca tgggggaggc gcacattcgc 
ttactaacgt taaaagaagt tgcagagcgg 
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364 81 agcgcggctc actgccctgc gcgaatcact agcgtacggt gtggattacc ccaacgctct 
36541 gggatataca gactacgctt ttgcaggagc tgttgccgat ggcgcaaacc cttgttccgg 
36601 cgaataaggc ggggggcgct caggccgatg tggtagtgat aggctacaga aaccaatacg 
36661 actcccaact cggcgagggg tcccacgtat cgtgcctgag atcttcgctg tcctttttgc 
36721 gcctcatttt tactcacgga atagactttg ccctaactgc cgacagtatt gatggggtgc 
36781 tcgtcgaagg gcgggcctgg actgtggccg gtagcaagtc cggggaagca ccgtgtatgg 
36841 tttctatcgt ggaacttcca aacaaaatta cctacgccaa ctctgcgaac gcgctatgct 
36901 gcgtgttttc gagactctac ggcgacagcg gattttacat gcaccctggc gatgggtttc 
36961 agagcacgca aatacccgct cgtcagtttt tcgatggtgt gtggaagtcg agatctgagt 
37021 catttgctct cattacgata ggggctattg gtctggcggt gtatcgccac ggtgatgtcg 
37081 cgtatgtttt cgatccgcac ggccatggga gtgttaccga ggcgttcgtg gttcgcgtac 
37141 tggcccgcga tgtttatgct tatctaacgg gttacgctgc caccgatcca gagtcagact 
37201 gggccggcgc gcttgtattt tttgttacgt gcggtcccac cgagagcgag cccggctttt 
37261 tgatttctgc aacgtcgctg ctatacggga taagcgaaac ctacctatcc gacgagcaat 
37321 atgtggagcg gtctgtcgcg acaagccacc caggaatctc tactccccca ccgctaacag 
37381 atgtggctgt gggtgcggtt tcggaggcgt ggcagtacca ggaactcgaa aatggtgcag 
37441 ctacgctaga tgcggacatg gagggtgtgg cacccgctgc cgcacaagtc agggccagtg 
37501 tcatcagaca gccgacggaa aagcgagtgt ccttgcccaa gcggcgtcgg cccccgtgga 
37561 cgcctcccac cagcagcgaa aacctaacta cctcgggcaa cacgcacacg gtagcaggaa 
37 621 ggccgagtca gaaggttaga aacgccactg cgaatgttca gaatcctacc accggtaacg 
37 681 gcagtgcttg ggcggaggcc ttgaacgatg gaggagtgga taacgcgagc aggcccggac 
37741 aagccgtggg tgccgctgga acactccaga accccgctcc cggagatgcg cttgccatgg 
37801 aaaccacaca ggcgtcggaa gaggctctta gaactcgcag agttttccgg ctctcggggg 
37861 aggatgaagc cccgtatgac cttggcgacg ccgt'gggtgt tctgagcgca gagataaatg 
37 921 aactggctac acgagccgaa gagctggatg tgctaagctc tacctgcgtc gactcgacgg 

37 981 tgtgggtcac caggccccac aacagtcccg acatggacat tctggagcag ttcatcacaa 
38041 tgatattcaa tagacttttg tcattcctgg tggaaaatgg cgcgcggacc cgcacggact 
38101 cgccttcggt cattgcgggt cttttcccag gtgtgctagc ggccattcct actcaatccg 
38161 cagtagtaaa cctgttgcag gccaccggta tggcgcttag tgacgtggct tcctacaagt 
38221 ctatcctaaa catggtttcg aacgaagact cgcccgtggg agagcttgcg gttatcaaac 
38281 tagagctcgt ggcctctgag gttatcaaat ctacgcagaa gctcgtggcc agggttgaag 
38341 aattggagcg tgacgttact agcggtagcg tcaacccgtt ggggttgtac acatacctga 
38401 ccgaaagact ggtggccgaa atgaccaaac acggcggtga cctatttgcc cgagaaccga 

38 4 61 aaccgggggc agtatcactg accgagcgca tagggtcgct cttcaggaaa gcgcgcacca 
38521 gggaggcgcg cgcgacgcgc acaaacgcct cattggcacg agacctcaac gctatagaag 
38581 ctgccgttca tgcggcccac gacaagtttg acgccataga aatcaaaccc gcagacccta 
38 641 gcgacaccac caacatggac gagctagcaa agtcattgga cctatcagcc gtccctaccc 
38701 gcgtagccaa ggtgatcaag aaagtggaaa gtatggtgtc cgactctatt cgcgagtact 
387 61 ttttgagggg ggttcaatac agtgcgaggg caatagcaat ggacaaaacg agcggcgcca 
38821 ggtttcaagt cgcttccgct gccgtatcta acctagaacg catgctagac tctttgccca 
38881 actttgagaa gagtcttaac tccgtagtgg cctcggcggg tatccaggga cctccgccgg 
38941 cgcaaatatc cggctcgcgc aaggcgacgc tactaggcaa cctgttgcga gccggacaga 
39001 atctgaccac ggataatgct ctgggggcgt gggcagcgct gctatctgag gcgcacaccg 
39061 aggggcacat tgaaaggcgt gagctcgagg ccgtcatcaa agaaataacc tccattaacg 
39121 accatgctgc caaaaaggcg tccgtcgagg ccgacatgga acgctttagg gttttgagcg 
39181 ccgcggtaga ccaggccacg tccgacatgt ataactctaa cccacacgca ctggacacta 
39241 ttatccgtgg cgcggaagaa atgattcgtc aggcaaaagt ggtcgaggcg cactttgact 
39301 cgggaagaat ttctcgcgaa gccgcgtcca gagttggcgt tagaaaacgc gaagtagaga 
39361 cgctggccaa ctcggcgcga cagcgtgccg ccgaaattag cgccgcccgc gacgaaattt 
39421 actcgcgcct tcagagcctt ttgcttcccc tcgccgggtt tgttggattg cgcgccgcac 
394 81 cgggggtttt ggaacagctc gcaaaagatg ctca,gagatc gacctcagag gaattgagaa 
39541 atttaatgca cgaggcaccg aagcaggtgg tgtcaacagt acattctcat ctatggtccc 
39601 tgttcggcca gtttagagaa gctctcgagc atccaaactc caccacctca tccgccctag 
39661 cgggagtggg cccggcgttt gcgatcgtcg tcagaagtct tctagaccca aacaaacagc 
39721 gcgagagtgt ggagtttttt attacacacg cggacgcgct agccgatacc gtcggcgccg 
39781 tcgaggcaaa tccaaactcc gagctggccg ttgcgcatgc ggttaactct atcgccgccg 
39841 caatacagac agtcagcgtc ggtggccgca caattacaga gtttgcgttt ttggtgccta 
39901 tgctggagcg ttaccagtcg agactaacca tagtcaggga aacccaaaga ctcgcgactg 
39961 cgcagcgggc agtcgcagcg tccgtgtctg cggcggcaga agtgactaca aaacttcgtg 
4 0021 cggtcgccgt accgggggtt caggaggatg tgctcaaggc cgcgatagcc gccgccaaac 
4 0081 acgtgtcttc cgaggttact gccgccgcca ctgccgccga gcgggagctg gcgaggctgg 
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Inln] attgagcgtt gcccaggtgg cccgcgcgca tcaggatctg cagaaacaqa 

40201 cggctgttgc caaacagcgc gtcggcgaaa tagaagaggt attggccaac ctgaacaaac 
agcagcgcga gcttcaagat cgtgctgtgc atgataggtg gaaaLcgac ctLtggcgg 
^^"^^^^ gattgaaaca aaatcatcgt ttgacgtgtc cgaacttLt agactccggg 
40381 acctcggtgc tgcgcgcggc tatgattctc gcgagtttgc taaacgcgcg gLcaggccc 
40441 tggcggcaaa cgcacgtgcc gttatcgctg tcttggataa cgtgtttaaa ?ttaa?ccct 
40501 acgcgcctgt gaattcgaaa aaggaaacta atcccaccat ctccatgctg tataacat^t 
40561 catggtggga cgactttacg ctcgcggcac ctatactcaa taccctgtt? gctggStg 
totll lltlT^^^ gctcatgagt ctgatgcgca tttcgactgg catgatLca ?ttgccagta 
40681 ccaacggcgg acgcccaaaa tacaacgaag ccgtaaattc cctgtctagc gacatgcJta 
40741 aggttccgca gctagccaag tacgtagatt tctacggcaa gtggtacaca aaltlltlln 
0801 ccgagatgga cgtgttgagc aagctgcggg cagacgjgct ?cScagtg ggg"tcgc? 
40861 ccggggaaat aagcagggcc ctagaagagg tcacgtacgt tcggaacgci gaagtcgctg 
^981 T.llttlnl gtaaagcttt acattccgag cga^gcccta atagccaaag 

lloA oo^^ ^ cctggaggag tttaatcaga aacggttcgc gggctccgcc ttcgaggagg 
41?0^ aaac?ao?r gaccatccgg caggacttgt caacggcgcg cgaggctgct actcalgccg 
41101 aagccgctcg gagcgaggcc atgcacaggg ctacccatat tctgcgcgag gtggtggaag 
^221 aao^n^^''^ cgcggatcga gatgccagcg caaatcttgc aaaccLaag LlltllTal 
tllll TatlZtltt ^^^"^""^ agtgtggcag ccgcgctgga caaggccacc tcgtcggacg 
lAl] ^^attgtgac ccaagcggcg ctgttgctgg gcacagtgga atctacacca gagctggata 
4^40^ atllllttll gg-gtggctc cagcaggcgc ggtccattat tgattcccat cccctlaca^ 
Altll ^^^^^^^^^a cggcaaagga ccgatggatc ogtatgccga gcgaatagag aagctacaca 
41461 cactacgggg ggagctagac gagctgaggc gtcagctcac ggcgacagaa gtLgctggg 
till] g ggggaatttc tcccgcgccg ttccgcgagc tgatgtttcc atggatggg? 

A^l.] tcgtggatgc ccatcagagg gcacgcaccc tccaggcgtc gatgggggtc atttctqaaa 
4 70i aat?Sa ^^"^^^^^^^ ggccgcttac cccccaaagt LtaggJgcc ^"g^a?::: 
41701 agtttgcaga gcgacacaaa aacttggaaa cgtttaatga cacctcaacc gttctgcaga 
tlltl ^o^r^f acagtttgat tcgctcgtac aacagattcc tccggagatg gagtacgacg 
4^88? arar-T^T ^^^^^^^^^ tcgtttgacc aattggcggc tgtcctaccc Lgtgggttg 
41881 gcgcagagta tgccgcgtac aggagcttgc tgctgatgag aataggccta tacgacgaa? 
Ann] ^^^^5^^^^*^ tgccggtata gccgctgcgg gaagccgccc tcacctggaa gccgttgagt 
42061 f ^^r^'^^^ cgtggaggac gccaatctaa gacgcgccag tcgcgtgLc ?ctctcatgg 
42061 gggataaaga tgtcatcctc tcacttcgag aagcaaagtc ctctatcgac accgcgttoc 
^2^8^ gttggacgcc aagggcgtac ccgtcgagta cagagtg^gc taccgcgccg 

42241 "^^55"="" gcttgccgcc atgctatgtg ggaaactagg ggtcagcatg cgcccagcga 
tlVnl J^°^^^9cga tcctatcgtg gagtcctctt ccgtgtctgg tatcaatgta actcatgaca 
^236? altlrnf" ctggaaaagg cctacoactc gggattttct acgttcgccc 

4245J lallJ.'^nn ^^^^^^^^^5 gcagactgga gccctacaga gcccgcccag gctgcggccg 
4248^ lltttln^^t ^^^^^^^"=^9 gctaccaccc taactcggga atatggcgcc acc^ggcacc 
tAll catggcgagt tcgggcctgt ttgtcgccag cccagactca gtttgcgaca 

^26^ ^^caaggagg cagaggaaag aaaagcaaca acatagtaca ccttacttta tccgacgtgg 
42601 ttctgagcgc catgttgcgg aattccatgc atctagtaaa ctttatgcgg ctggacctga 
4252? c?aa?^???r cgagtacatg gccagaacaa taactccagt tttgacaaaa tcgcttctgt 
4278^ ^on^i ^ aattaacacc ctcgttccta ccgacacgtc aacgcagtgg agatcgctgc 
aHa] ^^^^^g'^tgg cgacctagaa gatttggctc aaggcatgct attttccatt cgcatgtccq 
42^^ TcatT"""^ aaacagcttc tctaccacca gtctgctaga tgtttggatg cgctc^cccg 
4296^ r^tr.r.tt';^^ acgggcggcg gccgcaaaga tagcctccgc cattcccgga aaccccctgg 
tlotl ^^^'^'^^"^^ cgtgctggcg cgtatgtgta tcccaccgaa cgcattggcg tcgctgtggg 
43021 aagcgctgca gccagaggcc tttagtcagc agaatctgtc ctatgatgac gtggt?ac?a 
43?!l ^ccgcctgga catcgcctct accgtacaga cttccgtggc ggtggaccca gaaatgaag? 
lllr^] ^*?"5acac taagtctaga aagcagctat acaccactac cgggaccagc actacgttca 
All] tggctgg ctccgcccca agcgccgtca aggaggttag cgc?ttggac gttgccacg? 
4 32 61 gtgcactcat gtttggggct cccgttgtga ttgccatgga aacgccggaa atg?tttccg 
3321 aagcgtctgg gatgtcgttc tgtctcaaaa tcttcgactc cagacccggg gcgaccgacc 
344^ tlTaalrtl '^^^^^^^^^^ tcctcggacc tgagctcgtg ggggacg?cg ct?ttggcac 
tlVn] l^?.t cgccatagaa aacgcctgcc tgacaacgca gctggagata ctctcaggct 

43501 tggtggcatc aaagctttta gctccagcgc cgccgtgtct tatagtgctc gaccccagca 
43561 tgagagtgat aaaagtgttg tgggaatctg aatccccccc gaatgatcta gttatcactc 
AtA tggccgaaga tgagattata gctgagcttc cgtacttaaa cgcggatgat gatctqctac 
43741 caac^a^L": cccggatgac cctatctaca ccagggttat aagcggalca aaca^^ccga 
43741 cggcgaccac ggaaggcagc ttatttgccg accagcagct cgagttttta cgtccggagt 
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iii Eil i™ ""i- ™- ^"-K 

c?=L°"'" tactcc,„c aac'aagtct^ o^^Htlt ?""J!c« ^?t"?:=:? 

^ ---e"- i--^ 

*^:?Kc s?^?-" LIS?"- s : 

" ?c,'e.-= ::Lia»s ^a"^--;- ^--H c'^?^?£ 
:a=^L-?ii s^?-' -™ 

^^^^ . t 

S =ss s= ~c £~ 

450m rnao.r^^'' cccggccaaa tctgcggcgg cccccgccgc ggccccggoc aaa^cScgg 
4 5001 cggcccccgc cgcggccccg gccaaagacc aaacaaaatc agctgctgaa gtcccaaao? 
45061 cggccaagga ccaggccaag gaccaggcca aggaccaggc caaggacLg gccaaagacc 
45181 liTtTattr "^^^^^=--5 gaccaggcca aggaccaggc caagLaaca acagSaa 
4tll^ ^g^tggctaa ggaccctaaa tctgatgggc tcacagacga tgttgcttta gaga?tg?qc 
530 tiTolTaTal ct'ca"^''^^ gatgactcgc ccattggggc ggttcccaaa Lc^c^^clc 
4^:^" ctcgcccact ggggcggttc ccgaaaacac tcccctacca gatgactctc 

tilt, tccagatttg tcagcatcta aaaactcgca taccactgac gcagtcagca 

Js4fll 5^^^*=^^^ ^ ttctgttgcc tgcaaagtac cgctcccaga ttcgccggaa gaSct^ct 
tltll atlT^l^"" cgttgacgtc ccattgcccg attctcccac cga^gacccc ?caagcggcc 
tleoi trial'' '''' ^-g-g^-cca accgtcggag gtgttgccag cattcatcgt aagagcgac^ 
45601 ccagaaacaa ccgacaatca gacgcatgga gacgtgcctt tgctgacacg ctacatgggc 
4 5 661 gtccaagaaa tagaagcgct actaaaccat gtaaatcagc aScgLtaaa gtJcc^cIcg 
45721 ccatttccta tacgaaaata ccttcggtac ctaacgatca aagcggtctt gcgggaaJac 
45841 iTtlTalTr ^^""^'^^^^^ ogtccgactg gacgagacac ccctg?cgg^ ^ca^gg^^tg 
lili^ tttcgccctc gcaggcgccc gcggacattc cggccgccat tccgcaaaat cagaatactt 
45901 cagagagtcc acgtacgacc tcgctgaagt ctcctactcg cacggtgcaa ^cCg^atgc 
4 60?? ^^-^^^^^^^ tattgatgaa ctcgccgagt acgatcttca gatjgcccgt gccg?tcc?g 
46nfli "^'^^^f^^^ tcctcagccg ccaccggcaa accagacgcc accgJctcaa gaaJccccaa 
614 tccta^^caa "^"^^^ aacatacgcc caccgctaag cgaggaggag aJt^t^gcc? 

lllrn ^'='=5^^tcaa tatggacgac gacgacgccg gtaacgcgtc tggcccggtt qacttacact 
46201 cggtacaagc gcccaaactt cccaaacaat caaaacc?ac aaLaacLg ?ttgtaccgc 
46261 tggattggtg gactgaaacg gaacccgttg tggacgccga cagtctggac c^g^ccccca 
4638? ToTaTatTr^ tctgttttcc tgggagtcta cgcgtgacct gtLaaStt aa^gtgaggg 
4 6381 acagagtata cgaagaggag tcggacgatg agta-taccgt ttcatgggac caacact^aq 
46441 tcccggccgt ttctcccacg tctgtatcat cctacagtag cgatacJgtc acJqataac? 
46501 atacagacat aaacgatccc aggagtgttg tgtgcccct? agacggaJac gcccaaaaca 
It J] gtttctagac acgcatagtt ctagagttcg cgtgg?tcct gctqacaaa? 

4668? ^^9tcg gcggtacttt cggtccacga gtctglgtgc catggcgtta ctcattgcJq 

46681 cgtgtcgcac catcgtccga cgacttcggg caactagacg agt?ct?aca gaScaacc 
46741 ggagcttgct cttagactta aaacaaatac gggtcctctt ggggtagtg^ a^cJqttttt 
46801 caataaacac cattggaaca tgaactttgt ctgtaaaccg t???ta?tg^ Jgggqaat" 
4 68 61 catagccggg ggtgcaaggg aaaggtcagt cttccgaaa? gggctgca?g aaccglqqtq 
4698? ^^^^^f cttgagtcct atatttgggc gcgcccaggt agatgcgtcg ^^ctgcgcga 
70?? ?qacaat;?c ""T"""""" agggatttca ggtggcgttg tcgtaggcti acc^^ggtcc 
47?0? Intttt aaacagc tgctttagcc cttcgctaat ttcatcctca gtgta??tgg 

47?6? cS^o ttcatcgatg ttctggttta ggatagttat cacatcaacg ggcagcatg? 

4722? anlntt^l agccgctttg atgttaggcg ggtccgctgg gttgaacgcc accggcgcct 
141] r^^^*"*^ tttgtcggca gccatggcta aatgtttgct gcgagcgcgc aacgcaccct 
47281 tacgctggcc ggtgtagcga caaatagcgc agtttcgagt ag^cgccggc tt??tat?aq 
47341 aagaggcgcc cctttgtcgc tattgcgagt attacagcaa caaaaacaa^ cgc^^aqa?? 
47401 gcggccgcga tcctcacagg gcggcgtttc acccgctccg aggcgaacgc gSg^^gJtg 
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474 61 ctggcgaggc tggcaaaaac ctctgaagcg caccgcttgg gcgtgggacg ccgcttctgc 
47521 cgttccctac actcgcgatg ctccctgggg gagactatac cgttactgcg atcgcacaaa 
47581 tctacggtgc gcttttggtg caactccatc gcaocaaaac tagtcgcgcg ctctagcagc 
47641 cgctgggttc tagacgcgtc ttccggaccc atgaaccgaa acgacagctg cacgacgggc 
47701 attctagtga aacagcttat ttgcatcatc gcctgcaggg gcctcaggtc taggcctccc 
4 77 61 cctcgtttca ctcgttctat gccagacagg gccagcccgg tcgtgtgcgt tgatttgagg 
47821 atcacgttgt tatgctcaga cgtgattgaa gccatggggg cgttgggggg tgcgaaaaaa 
47881 aagccctgaa atagcactga cactcccgtg ttttgaatgc gaatgtacgg atcgcactga 
47941 ctacgagccc agttcttcat caaccggagc acatactcta taggaaatgt tacgctgtta 
48001 ttatccggcc cgctaaattg aaacacgcac ctggctggta ggtgtttggg atcgttcagg 
4 8061 gttgcatcgc tctctccgca gtgcagactt cccgagacaa ccagacggat gcgctgtaac 
48121 aaaccaccac cgactgcaaa atctctatag ttgtacgagt ccatggttgt agcgaaatgt 
48181 ccccaacagc ggccagtcaa cccccttaag cgactgatgc gtggggcatg ccgccgctca 
48241 aacttaaacc ctcgctgtat gtagccactc cccacgacat gtctcgcact cggtgcagca 
48301 gtttaggcgt catgtagaat ttggtgtaaa tctagaaact tgttaattat tgtcgcaaat 
48361 ctttccttgc gggcgtctag ggcagaggtg tgatcacaag ccccaccggg catacggttg 
48421 tccggggaat gaaacactga agaggccagg cgccgcgtga atgataaata gtttagtttg 
48481 gcgtctgtcg tgggcatcaa cagttccatc tcagggggca tcaggtcttc gaaccagaca 
48541 ctaaagtcgt ggtgtccgta ggcatcatct agggcgttta agctcatcga ttctacgtcg 
4 8 601 ctgctcggaa tcaagtctct gagccttttc ggagacgcct ggcgcgagcg tgcttgttgc 
48661 ataccgctta aggcagcatc agaggcgttt tgctccatgg cggccagctg caatctagac 
48721 gtcataggcg aagacggggg atgtgccctt accggaggct ggcagccggg tgcgttcgag 
4 8781 cgcccgtaca tgggatttga cgccagactt ctatcaacta acagcagtct gtgcagcgag 
48841 ttaatatttt ccgcgcactt aatgcagatt tcacctacgc cccagcctcg agagcaagtc 
4 8 901 gatgtgtgcg aagacccaga caacgatccg cccgaaccta gctgcgccca gtttgtagat 
4 8 961 gcagtggccg actccctggc tctcgacaaa ctctgtttga tctgccggac aatcgatttg 
4 9021 tacagacgcc aatttgggct ttccccacag tggatagcag attatgcgat gctgtgtact 
49081 aagacgttgg cggccccgcc atgtgcagtc gccactgtgg ttgccgcatt cgagttcgtg 
4 9141 tatctaatgg ataaacacta ccttcggcgc ggaaagacta ccctagtggg cgccttcgca 
4 9201 cgtagagttt taacgctcgt cgatatacag cgccactttt ttttacacgt ctgctttcgc 
4 92 61 acggacggcg gggttccccg ctgcgccgcg tccgggacgg ccccggcggc aacggccatg 
4 9321 gccggcctcg gtatggcgga caaagttcaa tattcaaatt actcgttttt agtgcaatcg 
4 9381 tccacgagag ccatgttact gactgtggcc gacgttccat ctggagacga cggcgcgtta 
49441 caggctgtgc cccacggcag acatggagcg ggcaggccgg cggatggggg cggtggggtg 
4 9501 tttggcccca aacaacaatc taccgtggcc gcgctgatga gttggaagga gtgtgcaaaa 
4 9561 atgatagact gttctgggtc tgagcggaga cgccccggcg cgactatgac atgctgcgag 
4 9621 cgggctcggg ccgatgatga tgaatacgaa cgccagctgt tatctaccga gaacacatat 
4 9681 ctgggctcgg ccgacaatca agcagagggg ggtaacgaca cacatctcaa gtggggctac 
4 9741 gcagacctca ccctgctgct gttgagtcag tccagcacct gggaggccag cgaaaaaaca 
4 9801 tccctggcga gtcagtcgcg cagggcctgc gtggaggagt attgggcctc ccacaggacc 
49861 gtgctggcac gagacaccgc tcctaggttt gccagattcg tggatgcaga cgccgttccg 
4 9921 gacacggcca cggggccggt tttagcgact accctcaagc acgtacgcag ccgcggaaga 
4 9981 acctgcgccg aatgcgtgct atgtaacctg atactaacgc gcgaacactg gctcgcgcta 
50041 cgccgcttta agcgagatgt tatatcgtac tcatctaaca acgcaaacct gtttgattgt 
50101 atctccccag tactgtcggc cctttctgac gcaaatagcg agccgctcgc cggcgactgc 
50161 ggcgtgggtg gcggcgggac ctgcccagaa gactcgggca ggtttctaga gctaatgcat 
50221 gccgccggca cagaggccat atacaagcac ctgttttgcg accccatgtg cgcgttggtg 
50281 gagctgcaga caaacccgag tgtccttttt tctcccatag gcccccctcc agaaccagac 
50341 gagatagagc ttcaaaaagc gcgcctcgct agcgaaaatt ggtttagtgg gcgtgtatgt 
50401 gctgggttgt gggcgctggc tttcactttt aagacgtatc agatctttac acccaaaccg 
504 61 accgcgtgcg cggcgtttat taaggacgcg ggactgctgc ttaggcgcca caacctcccg 
50521 ctcatatctc tcgaacacac gctctgcaac tatgtttgac ggccgcagcg atatctacga 
50581 ctctaagagc tttgccgcag aattagacga tctatactct tgtaggtcaa cgggccgcga 
50641 aaatggccgt aggagccgtg tcagcactcg gggcgttcat cgcgatcgat gtggatcggc 
50701 cgccaagaga cgaagcacca agcgacggtg cgagttagtc gccagggaaa gggaccgata 
50761 cagcctttac ctagattaca tggccagcca cccatcggat gaaatttcag ccgtacgcga 
50821 gctcgtggtt cccctaatta aaaccacatc gattacatta ccgtttgatt taaatcaaac 
50881 cgttgctgac aactgtctct cgctatccgg tatgggctac tatcttggta taggcggctg 
50941 ttgcccaacc tgcaccgttt ccggcgagcc tcgcctccat cgcgcagacc gcgccgcgct 
51001 aattttggcc tatgtccagc agctcaacaa catttacgaa tatagggggt ttctggcatc 
51061 cgtgctggcg gcagccgccc agggggacca ggccggcgtt gccgcctcag agggcgttca 
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sJJfli ggcggagcgc ttgctggaaa acgttttggc ccagccagag ctctttttcg cgtaccacgt 
51181 tctcagggac gggggcatcc agaacgtgcg agtgctgttt taccgcgacc tgagcg^a^c 
sJsm llttlaTri'' tatttcctac caaatctgtt cacc?tcact accgtctcat 

5^,°^ cgatcgccta ctggccgcct gccctgggta caaaatcata gcacacgtct ggcagactgc 
5???i "tcgtgctg gtagttcggc gcgacgaggg gcaacaaaca gacatggata ?accLcggt 
51421 tagtgctgga gacatttatt gtaaaatgtg cgatctcagc tttgatgggg agctgct?ct 
51481 agagtacaaa aaactgtatg cagtattcga cgactttctt cctccggjg? aaagggcg^c 
sleoi ^^""""^^ agccggcgcg ctcaagcagt gcctgggttt tcgtg|gggt cttg?ggggg 
sileJ iTdtt'"'^^ taaaccgctt taaaagattt tctgttgttc tcaca?ca?t tccgaa^agl 
51661 gccttaaagg tcacgcttat ggtacccaac aggtgggaga aatagtagtc tgtgtttagc 
5^781 llltrf'tl ataggtcggg tcttcggcga ggtcggaaac cagcagtSg 

sJs!? Tatttllll gg^gtgc ggtcttggtt accacggggt tttgggcggt acSgcgcat? 
sigm trtllltnlt gcgttccgcg gcctcggtct gcgcaactat cacatacgga 

attctctctt ttacgctggg cagttcttca ttcctcatgg cgagcttaaa gtagacggtg 
52ofl lllltT'"^ ggcgcttgtt ggtatacgat tcgggtgagc ggctcagctc Igcagtclta 
52021 acgaactcgc gcacgtccaa gttgggggca gtgatacggt tgtacgcctc tacclgcact 
52?!t ttt""^^ . tgtcaaagcc gctcggtagc gggcgcccca cccatLtgc gggaggcacg 
^^J^^^^'^^^ ttgctgccgc cgtggccaca tcctcgtcgt acaacaaaag Sctaccaga 
52261 TatnlTl ^^=^^5"^^^ gaaagagcag ttatttttgc ggaccaggt? gaccccct^c 
52261 atgagcatct tccccocgtt tatgacacct atgtacttct tcttggtgat cagcagcagt 
nil] ^^^^^^^^^ tcttctcaca ctccagtttg atgggcgctc taaagaggtc cgctgLa^c 
llA, l''^'"'''^^''^ tagcatcccc cagctccgat accccctcgt acgtcaggcc cacaaacJtg 
llVm ^! r^"^ agtcggtgtc tccgtagata accctgacgg agtaaggctt gtggtttcgg 
52501 aaacctatag cccctggaaa attgtcctcc agcagctcgc gcgtcgccca acgigagtga 
526^5 atlT.Tr.': ^^^^^"5^5 gagcatgtcg cgtcctatcg tggtaacggt agccgc?a?c 
llll^ '=tcagacacg gcaacaggcc gtttgccacc cccgtgaatc cgtaaaccga gttgcatatc 
4ll] accttaatcg cagactgctg cttatctagt aaaactgcct cctcgggggt gctggtgggg 
5280? ^"^^^^^-^^ tcaccgcctt tcgcatggcc agccagtcgc gcagcaagat gccXgcIgg 
f "^^*=5aa tatgggcgtg gacaaaaaat aacttttggt cacccacctc gaacgicgag 
lilt] ^"^f^^? atggttgaag cccggccaga tccacttcat cgagcgccag ggtggtgaa! 
5298? aallrf.Tl ^^^^^^^^^^ aatgcttggg tataagctag cgaagLaal cacaaccacg 
llnl] gaaagccgga tacggggtct agaacctttg ctccctggta gcccacggcc 

SsSo? aaaatt^tlt cgggcttccc gcctccgttt tcagaagtag cgccagatcc tgcggcg^cc 
53101 ggggtaccgt ccacaccgtc gggttcgtct gtactgtcga aggcgtggct ttggctatcc 
lilt] ^^f^'^'^^^^^ ccgaagtctc tgacgcggcg tctgcctgac tgtcaaaccg gcgtctgttg 
II9I] tgaaatttct ctcgcgggcg agtttcagca agcacgtgta cacgcgaat? 

nil] ^^^f^^-^^^t caaaaattac ccgcgttagg gtgatacggg cgagtttggc caccgccgat 
llA] ^^"•^"^f^ gggggaggta cttaaaaaac agcttgccca ccagcctaga gtcctggata 
5346? ttT <=tattacgcc cctccggtca ggccctcccg cgtaatagga gggta??tct 

Hit] "^^^555^^ ggtctatctt atgctcgccg aggacgtctc ccacgaccgc gtcgagtttg 
5358? ttltlrrt gctttagctt ttccgtcgcc acagaataca tgtctagaga LtcaggccI 
53581 ttgattttca ccttgctctt cttctgaaaa tggttcgtgg cgatgtccca caccttaaac 
5370? tlatrtTl gccgtacccg tccagcttga tgttatacac cgacgttacc 

5376? alalT.tnlt ^^^^^^^^^ gtcaaaatta acgatgttgt agccggtggc gaactcggga 
533!? lltlnnJT ^rr^^^r caggaaggca accagcagct cgtactcgct gtcaaactcc 
lllai tlTrtttlt^ gtctgggctc gccgcgctgg acgcatgcaa acgagtattc ctcagagata 
53881 tcgcatgacc cgagggaaaa cagcagggtg tgttcgtggt tctgagtagc aagcgagtac 
S4nn? ^^^^r"^^^^ agatctggat gaccaggtcc tcttggttag ttgccactgg gaacgccatt 
54001 tcgttacccg ttccagcttt acactctata tcaaagcaca tgagctta?a gtcgggccag 
54 061 gcagcctcgt ctggtatcgg ctccaggtta tcgggagtac agttaatctc cacg^cgct? 
54121 gaggtgacgt gtcgctcaac ggggcgaagt tgaacacgct ctccgtgggt gccgggtcgc 
542!? ^^r^^T'' ^^r^^^^'^t ggtaaaattt tcattgtcca acaacagccg cgtgg^cacg 
5430? Taar.anT'' ^^^^^^^"^ tgtaatctcc gggtgaaagt tgtcgcaga? gaaccctccc 
54301 aggcggctgc tggaggcaga tactctatag tagagagctg gcttagatcc aaagtagtac 
54 361 agcgtcgtgt ggcacacggt ctccactttg aagcagtccg cagacacgtg ctttccgccc 
5 48? at'T.T'''""' -g^^g^tgcc gccgctctgt ttgccgccgt tgccatttc? cagggccgcg 
iin] agctgtgcgc gcagtccacc attgcgcgca cgagttctgc ctcggtggt? 

Lso? cgctatccac ctccgccttt gccatgtaaa aataatggcg cacaccaLg 

54^6? IttT^""""" cgactcgctt tccacactcg ctcattccca gcagtgttac cacagacccg 
54lt] f^^^^'^^gg atagctcagc aaacctggat gggtcatcgt gtgaggcgct ctccgaagtc 
54721 tctactatgt cgtacacgtg aaatctctca aatctggggt tgaatccatc gccccgalaa 



16 



54781 
54841 
54901 
54961 
55021 
55081 
55141 
55201 
55261 
55321 
55381 
55441 
55501 
55561 
55621 
55681 
55741 
55801 
55861 
55921 
55981 
56041 
56101 
56161 
56221 
56281 
56341 
56401 
56461 
56521 
56581 
56641 
56701 
56761 
56821 
56881 
56941 
57001 
57061 
57121 
57181 
57241 
57301 
57361 
57421 
57481 
57541 
57601 
57661 
57721 
57781 
57841 
57901 
57961 
58021 
58081 
58141 
58201 
58261 
58321 
58381 



tcctggccgt 
acgtcgtact 
acaccgcgtc 
aagctaccca 
gtctgcccgc 
ctcctgcgaa 
aatggtttcc 
ttactgggcg 
gagtaaatct 
tctcaaccat 
aacaccatgg 
tacgcccgcc 
gtcgattcgg 
acaactaacg 
actctaaaac 
gtcatcggag 
aggtttggct 
gaagaaatat 
accgaaagtt 
agcacagtta 
tatatgccgg 
ggcgacgagt 
ggctacgtac 
agaggagcgg 
gtaaccttta 
cagcgccaag 
ctagcctcgg 
atatacgaca 
acagagagtc 
atggtgttta 
gacggcaagg 
gtcgcgggga 
caggctgcgc 
tgcgggtttt 
ggcacctttg 
tctgatgttc 
cttcatcgtt 
atatttggta 
tacggagccc 
tatcgggcca 
gaaacgctcg 
agcttcatag 
atgcgcactc 
cacaccatgt 
cttgcccgcc 
ctgttctacg 
agacgcagat 
acggtttctg 
accaaggact 
gttaaaaaca 
agggtggccg 
ggcgccgtcg 
cccggcatcg 
ccggcgcgtc 
gacgagtatt 
cagttctact 
ggcctcacgg 
tggatcgacc 
cagcggctcg 
cgctatgtca 
gggagcgcag 



tccaaacccg 
ctgagccatc 
gctggtcggc 
cctctgtgca 
ttcccggcct 
cggagttggc 
ttttttataa 
tgtttagatt 
cgttaggaag 
ctacatctaa 
agtctgcgcc 
agaaagcgtc 
acctcgcggt 
tcgccgtggt 
tcacacccag 
ccagctctaa 
tttctgcatt 
gcgcttctct 
tcaaagagat 
ccatcgatgg 
atgtcaacag 
tcgtgtactc 
tgggtccggc 
cccacctggc 
cgctgtttga 
gggatggcag 
tcatggctgc 
cggagctacc 
tcgaggccct 
gcgccaactc 
atggatcaaa 
acccacagac 
ccatcaatgg 
gcccccagat 
ggggtcgcaa 
cttgcgggtt 
tgcgtcagcg 
cgatgaacag 
tgaagcggcc 
cgatggagcg 
cgcaagccag 
gactcctgtc 
tggttgaggc 
ctatctccct 
gcacagtttt 
gccaatctgt 
ttttggatat 
actctggagt 
acgacgggga 
gggtgctgtt 
gcatggccag 
ggtttctcgt 
acactccaaa 
tgttgagcaa 
ccgccataaa 
ttgccaacct 
ccatagtcgt 
gtacaatcaa 
ggtctaaccc 
tggaccagcg 
gaaacaatcg 



aatcctgcga 
gcagtacact 
gggggcttct 
gtacgagtgt 
gaaaaatggc 
ctgttcgcgc 
tatatgggtc 
tagctttaaa 
ctcctagcta 
ccatcttggt 
caagacagtg 
tctgcagacg 
actgcctgtg 
tgccgggtcg 
tcactttaac 
tgcccccaac 
ctcctcgcca 
caacctgtct 
ggtgtacgtg 
acaagatgcc 
actggcgtca 
taggccgttt 
ggctgtggca 
cttggatgaa 
ctccacccag 
cggatcgaaa 
cgacacagcc 
gtctgtagaa 
cggcgcgtac 
tgtgttgtac 
tccttcctac 
ggacaaagat 
ctccaaccaa 
actggcgagg 
cgagacggac 
gtgtaaccag 
cctgccacgt 
cgcgtatagt 
caatgacaac 
cctggtcaac 
cccctgctca 
aaacatcaaa 
gcgtgatttc 
ggacccgtac 
tgctgtctta 
ggaggggcgc 
gctcaacggg 
tttggcacca 
catggccaga 
ttctaacgga 
cgcctatcgc 
caagcagtat 
cccccagtgg 
ggaggacata 
ctttattaac 
ggtgctcaaa 
tggctctaga 
cggcgcggca 
ggccgcgtgg 
ccccatggtc 
cgtgtttcag 



ggccagcaac 
ttgggtgggc 
tcatcgaggc 
tgggggggcc 
ctct tgccaa 
gccgccatgt 
actccacccc 
gtctgcccgc 
tctttttaac 
cttacctgag 
agcctaccgg 
ggcacggtta 
atccgcggac 
aaaactaccg 
cccagcgcct 
ctcacccgcg 
cccgttgaga 
ccggagacca 
tgcaacacct 
atgaagattc 
gagccgttta 
ttcaactcgg 
cttcgcgtca 
aaccacgagg 
ggaaacgccg 
aacagcgcct 
ctctctgttg 
gattggccag 
gcggctagac 
atgacagagg 
caccgcttct 
ggacgcgttt 
gagttttccc 
cttttgtttt 
gcgctgcgct 
gccactcggc 
tttggggcac 
gactgtgacg 
gaggcaccaa 
gaattggaac 
gcccccacca 
gacaccatcg 
aaaatccgcg 
tctagcagct 
caggacctcg 
aactttcgca 
ggctttatca 
gacctcacac 
gtcagcatgg 
ggggccaaca 
aggc'cagata 
cacggagtcc 
ttctggaccc 
gaaacgatca 
ctgacaccaa 
tactgcgacc 
cggcctcgcg 
gatgtagagc 
acgggcacgt 
gtta'ttgggt 
gcaggcaact 



ctccggaggc 
gctccaaggt 
atcttggagc 
ttgggcgctc 
taaacggatt 
ctgtgtaaat 
ctggtctcgt 
caaccttgct 
aaggacccct 
ctcccgggcc 
tgtcgcccct 
gtctcacggc 
ttaccgtcga 
gactgggtgg 
ttgtgtttta 
cttgcgaggc 
acgccgtgga 
ccgcgctgta 
tcctccacta 
caatctatcc 
acgctaaaca 
acctctgtag 
gaaaccttga 
gctctgtgtt 
gcaagggttc 
ctagcggtat 
actccataat 
tgttgtcttc 
tgtctggact 
ttgacgacgg 
acctaatagc 
taccgcacac 
tggactatct 
acctggagcg 
acctggctaa 
ctgcatgcgc 
cggttcgagc 
tgctgggtaa 
agagcatcat 
aagccaaact 
gcgtagtgca 
agggtgcagc 
agggcctggc 
tttgtccggt 
tgttgagcca 
accagtttca 
cagccaagac 
gtcccgcctc 
aggtgctgcg 
tgtctgaagc 
agggttctaa 
tcttt ccccg 
tgctccagcg 
ctgccatcaa 
acaacatcgg 
attcccagta 
accctgctgc 
cggctgccca 
ttacgtccac 
tgagcatcag 
ggaacggtct 



aaagttcagc 
gcccacgtgt 
tataaactta 
tgtctccgcg 
aaaaaacccg 
ttaaagtgcg 
gatgtgtggt 
taaacgcttc 
acagcagcgc 
gagtttcata 
ggggtatgtc 
cgcccggagc 
acagaccttc 
tactgggatt 
tggaggctcg 
tgcgagacgg 
aacctccggg 
cctggtggta 
cggcggaacc 
ggtacagctg 
tcggtccatc 
gctgcttcat 
cggcgttgcc 
gccacaggat 
gggacgcgct 
agagcgacgg 
gggagcgggg 
cggagacgat 
ggtaggagcc 
gggcccggca 
cgccccctac 
ggcagaccaa 
agccctggcc 
atgtgacgct 
cacgctagaa 
ccacaccacg 
tccgatagga 
ctacgcttcc 
gcaggatacc 
cattgacaag 
tgatcaagct 
agaacagttt 
cgacgcgaac 
cacatcattt 
gtgccactgt 
gccagtgctc 
cgtcaccgtg 
tgagccgccc 
agaccttcga 
ggccagagcc 
catcttgaat 
gggacacccc 
caaccagatg 
gcggttttct 
ggagctggcc 
ctttatcaac 
ggtgctggcc 
ggaggtgctg 
caacatggtc 
taagtataac 
caacggtggc 
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58681 

58741 
58801 



58441 aaaaacgtct gcccgcttat ggcgtttgac agaacccgcc gttttgtgtt ggcgtgcccg 
58501 agggtagggt ttacctgcga ggccggggga tttggcacgg gggttagaga gaacacgcta 
58561 agcgagcagg tcagaggaat agtctccgaa ggaggaccga tggttcagac cgcggtgttt 
58621 gcggcagtcc tgcacgcttt gggagcccgc acgcagcacc tggccgtaga tgattggatc 
■^RfiRi ggtctggtag acgacgagtt tttggcggcg agtctggatg ccctgaatgc caccgtcgtt 
gatcaatttg gagagtggag cgtggaggct gcccaggagc tggtgaaaaa catggaggcq 
cpp^i caaacaaccg ccggagcggt agctgccggc gagggagcgt ttgacttcgg ggcatgcgtg 
lilt] 55^5^^^^tc cacaacaatc cacttcagca tttaacggtg gcctggccat ggcagctgcc 
^poo. '='=tgctggac aaaaacggtc cctaccggat gatatcctgt ttgacatggg tgcccccccg 
lln^} gagaaaaagt cggggctcac ctttgacatg ctctaaggct acagatgatt actactaccc 
59041 ccctcccccg ttgtgtttgt atcttaactc atctctattg gtccaatttg gagttcaata 
59101 aacgttttac attttatatt cggttgactc gtgttatatt tcactatttc tgacacccac 
lilt] '^acgcctcta tcagctatgg agcaagacga tgcacccgct gccatgggta gcgcacaggc 
loil] ''^^tcagcgt ttactcgcaa tctttggtca ggtgcaggcc tacatatttc aggtggaaat 
cll.] gttaaagcga tgcgacccat tggcgctgct acctctggta gggtcgctaa aactaaacgc 
il.n] ^^t^^'^^ata cgcatgctta gacgcaagct ggggggagct ctcatcgaac aggcgcagca 
lit.] t'^^^caaaca ccactcgcat gcgccctgac catggcccta gaatacgccg aggttgaagg 
59461 cgaacgtgtt ctgcgtgcgg tggatgacgt gaatctggct gggccagagg ggtttttcag 
59521 agccacgatg cggctagacg aaccgtgcga ataccacgtg cgggtgcacc tggataccta 
IIJ.] ^^gaggcccc atagacgcgg aagttcagtt tttacacgac gcggaaaact tcctaaagca 
lltn] ^^tf^^'^^^t tgccacctga tcacggggtt cgaggccggc ctcgatgcat tggaaagcgt 
59701 ggctcgcttt cttacccgca ctgtgggcag cggcatagtg gtacccccgg agctgtgtga 
lilt] ccctgctccg tctgttttga ggagctttgc gtaaccgcta accaggggga 

lloZ] ^^cagttcat cgcagactgc tcgagtgtac gtgcgatcac atcactcggc aaatggctgt 
III.] ^^gggtcgca aatattgaca ttgcgcggca cctaccgcac gcgctcagtg tagcctccga 
lilt] 9cgg^g<=gcg gcggcggaag cggctctcag ggccctcgag gccaggcgcg tgcaaggaca 
60001 caacggcaag agcgccggca cggaggaccc gacgcaacaa gttgcgtcgc ggctgctgga 
60061 gtcccaccac gtcttcaagc ctgcctcgcg gtgoctgtac gccgtgagcg agttaaagtt 
ll]z] tctaccaaac acggtgatat gggacagcca agggctatag acacgtttac 

60181 agaaaacctg gagactctgg acaagcagga aaagtttttt cacctgcaag ccgcaaccgt 
.lln] tgaattggca ctattcggac gcaccctaga ccactttgac agactgtttg cagaccagct 
tllJ gctcggtctg gacgtgatcg atggaatgtt ggtggggagc tgtgcggtgt caccggacga 
ll^t] t'^^^^t^g^^ gccctgataa aagcgtgtta tactcatcac atgtctgcgc cgctcctgca 
InAo] ^^'3g*=tcacg gacccagaca ccagcaacag agaggccctc aagcagctgc tgggtcgcat 
60481 aggggtggat accgacgacg gggccggcga gttgggggac gccttagacg tggatttgga 
tr.ln] taatctaggt ggggcccctc ctgtcaacag caccccctgt ggtgaggacg ccctctgtcg 
alt.] ^^"^^gtttcc gaggaacgcc cgtgggacaa actt.ttagag cgggcgactg cggatgcttc 
tltt] g'^sg^g^^gg cgcatgtacg cggagcgtct gtcaaagcgt tccatcgcca gtttggggcg 
fill] "^tgcgtgcgc gaacagcgaa gagaactaga aaaaaccctg agagttaacg tgtatggcga 
til.] ^gtgctgcta catacgtacg tatcgtccta caacgggttt tgcgccaggc gcgggttttg 
tllf,] ^g<=ggcggtg agtcgagcgg gtaccatcat agataaccgc tctagcacgt ccgcgttcga 
til.] ^t^g^^tcag ttcatgaagg cggcgctgct tcgccacccc atcgaccagt cgctcatgcc 
60961 gtccataaca cacaagtttt tcgagctgat caacgggccc gtgtttgaca acgctggcca 
t]ll] ''^^'^tttgcg cagccgccaa acacggcatt atattacagc gttgaaaacg ttgggttgtt 
61081 accgcatctc aaggaggaac tagctcggtt tatgattact gcggctaaag gtgattggtc 
l]ll] tttcaaaggt tttattgctt tgagggagtg acaggtgtga cggccacgca 

61201 gcggctggcg tggaaatata tcggggagct catcctagcc gccgcagtat tctcctcggt 
t]i^] "^'^'^^^^^t ggagaggtgc gcctcctgcg cgcagatcgt acctacccgg actccagcgg 
61321 cgcacagcgc tgcgtgagcg gcatttacat aacctacgag gcgtcatgtc ctctggttgc 
a]^.] ^^'^'^^tgtcg gcggctccac atggggccat tggcgcggag acggtggtga tttacgacag 
t]tt] <=g^^gtgttc tctctcctgt atgcagtgct ccagcagctg gctcctggat cgggagccaa 
61501 ctaggcaatg ttggaaactt actcgccacc ccccacccgc tgggaaagcc ggcatcatcg 
t]lt] ^^ggtgggca caatagttct agcctgtttg ttgctttttg gaagctgtgt tgttagagcc 
t]ta] ^t^'^'^^^^^a cgccaagccc cccaactagt actcccactt ccatgtcaac gcactcccat 
61681 gggacagtag accctacgct gctccccaca gaaacgcccg acccactcag actggctgtg 
t]li] "=g<=g3gtccg gtatactcgc tgaggatgga gacftttaca cctgcccacc gcctaccgga 
t:l?.] '^c<=3ccgtcg tacgcatcga accacctaga acttgcccca agtttgacct tgggagaaac 
t]lt] *^t'=^'=gg^gg ggattgctgt tatttttaag gaaaacatcg ctccctacaa attcagggca 
t]ll] ^f^gtatact acaaggacat cgttgtaaca cgtgtgtgga aaggatacag ccatacgtcc 
til.] ^■t^t^fg^^^ gatacaatga cagggttccg gtttcggtgg aggagatctt cggtctcatc 
62041 gacagtaagg gaaaatgttc gtcaaaggcc gagtacctca gagataacat catgcaccac 
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62101 gcgtaccacg acgacgagga cgaggtggag cttgatttgg tgccgtccaa gtttgcaact 
62161 ccgggggcca gagcctggca gaccaccaac gatactacgt cttacgtggg gtggatgcca 
62221 tggaggcact acacgtcaac gtctgtcaac tgcatcgtcg aggaggtgga ggcgcggtcc 
62281 gtctacccct acgactcctt cgccctgtcc accggtgata ttgtgtacgc gtctccgttt 
62341 tacggcctga gggctgccgc tcgcatagag cacaatagct acgcgcagga gcgtttcagg 
624 01 caagttgaag ggtacaggcc ccgcgactta gaca'gtaaac tacaagccga agagccggtt 
624 61 accaaaaatt ttatcactac cccgcatgtc accgtcagct ggaactggac cgagaagaaa 
62521 gtcgaggcgt gtacgctgac caaatggaaa gaggtcgacg aactcgtcag ggacgagttc 
62581 cgcgggtcct acagatttac tattcgatcc atctcgtcta cgtttatcag taacactact 
62641 caatttaagt tggaaagtgc cccccttact gaatgtgtat ccaaagaagc aaaggaagcc 
62701 atagactcaa tatacaaaaa gcagtacgag tctacgcacg tctttagcgg tgatgtggaa 
627 61 tattacctgg cacgcggggg gttcttaatt gcattcagac ctatgctctc caacgaactc 
62821 gccaggctgt acctgaacga gcttgtgaga tctaaccgca cctacgacct aaaaaatcta 
62881 ttgaacccca atgcaaacaa taacaataac accacgcgaa gacgcaggtc tctcctgtca 
62941 gtaccagaac ctcagccaac ccaagatggt gtgcatagag aacaaattct acatcgcttg 
63001 cacaaacgag cagtggaggc aacggcaggt accgattctt ccaacgtcac cgccaaacag 
63061 ctggagctca tcaaaaccac gtcgtctatc gagtttgcca tgctacagtt tgcatacgat 
63121 cacatccaat cccacgtcaa tgaaatgcta agtagaatag caactgcgtg gtgtaccctc 
63181 caaaacaaag agcggaccct atggaacgaa atggtgaaga ttaacccgag cgccatagtc 
63241 tccgcaaccc ttgacgagcg agttgcagcg agggtcctgg gggacgtgat agctataacg 
63301 cactgcgcca aaatagaggg caacgtgtac ttgcaaaact ccatgcgctc gatggacagt 
63361 aacacgtgct actcccgccc ccccgtaaca tttacaatta ctaagaatgc aaacaacaga 
63421 gggtcgatag aaggccagct gggagaggag aacgagattt tcacggagcg caagctgatc 
634 81 gagccgtgcg ccctcaatca gaagcgctac tttaagtttg gcaaagagta cgtttactac 
63541 gagaactaca cgttcgtccg caaagtgccc cccacggaaa tcgaggttat cagcacgtac 
63601 gttgaactaa acttgaccct tttggaagac cgcgagtttc tgcccctgga ggtgtacacg 
63661 cgggctgagc tggaggacac cggcctgcta gactacagcg aaatacagcg ccgcaaccag 
63721 ctccacgctc tcaggtttta cgacatcgac agcgtggtca acgtggacaa taccgcagtg 
63781 attatgcagg ggatcgccag ctttttcaag ggcctgggta aagtggggga ggccgtggga 
63841 acgctcgttc tcggcgccgc cggcgctgtt gtttcaaccg tatctggaat agcttcgttt 
63901 ttaaacaacc catttggggg gctagccatc ggcctgctgg taatcgccgg cctggtagct 
63961 gcgttttttg cttacagata tgtaatgcag atccgcagta accccatgaa agctctatac 
64021 cccataacaa caaaggcctt gaaaaacaaa gccaaaactt cctacggcca gaacgaggag 
64081 gacgatggga gcgactttga tgaggccaag cttgaagagg ctcgcgaaat gatcaaatac 
64141 atgtctatgg tttcggccct ggaaaagcag gaaaagaaag ctataaagaa aaacagtggg 
64201 gttggcctga tcgccagtaa cgtctcaaag ctggccctgc gaaggcgcgg tcccaaatat 
64261 acccgactcc aacagaacga taccatqgaa gatgaaaaaa tggtttaaac atgtttaata 
64321 aatattatga cacgtactca aagtgtgacc tcatatttgc ataaccactt tctagttccg 
64381 gccccaagga tatttaagcc tagtatctcc gccgaggttt catcctcatt caccaactca 
64441 cacttagagt tgacgcttcc tcttgcgcct ttgctctcgc cgctcctgtg ttagcgtata 
64 501 ctgcccaaga aatggattct ccacgcggta tctccacagc taccggtgat gcccacgccg 
64 5 61 aggccgcggt ttccccagcc gcggaaatcc agataaaaac ggaagccccc gatgtagacg 
64 621 gaccagaagc cactactgag tgtttagacc acacctacac ccaacagaca agcgggggtg 
64 681 atggcctaga tgctatcgat acggacggtc tgctggagat ggtgctgact tccgaaaaca 
64741 cagagagcga acccggtatt ccgtttgccc tgcggggaaa cttcatctgc tgtcgagacg 
64801 acaactgtcg cgcctgccgg gagctgccat tccgtccatc tgtgatcggg ttttcgaggg 
64861 acccccacgt ttctatggcg cttgacatga ccagcggcaa ctgggcttac gtcccacgtg 
64 921 tttttcccga cacgcccacc gccccgtgga tggccaacta ctgcatccct gacctcgacg 
64 981 aacacgcgga ttgataaaaa agcaaaaaat aaacaatttt tagtttatat acgtgtatgt 
65041 atttattgtt agtttacaaa gtagggggag ggggccttta tccagtttac cgagcgctca 
65101 tcatctgaga cacgaatatg tccgcgtcat cgcgcccaaa ctccaggccg gtggacgcac 
65161 tggcgtcgac cgtctgactg ctagcctggg gttgagtgac gggcaggacc gccgctgacg 
65221 taaccgcctc aaactgctgg ggtgcagctc tagcctgctc ggcctgctgc ggggcggtag 
65281 aagcggctac gaccttggca ctgcccgggg cttccccggc tggcacctgt ggcgccaaca 
65341 ctgcttgggt tggctgagag gggattcccg gtagctgcgg agcgacgatg gcggaaaccg 
654 01 cgtgctgcgg ttggatatac tgatattggc tgtattgagg aggaacggct ggtatgggtt 
654 61 tgtatagccc cgccggtgcg gcttggggct gcgcggtcac ggtttgtata gctctgagct 
65521 gcgacacctc ttgctgcaga gaggaaaccg cccccattag atccgcgatg gtggtggacg 
65581 ggcgcccggc tctgcgctcg cctgggcgcg gtgagcgctc tccggggtaa tagataccct 
65641 ctaggtcatc gcgtgtggtt gcgtcccagt catggcggcg cttgcgtgca tatcgccgct 
65701 cttgctgcgg agacagaggc ggtgagcact gtgagccttg aataacatgg gggtcgctac 
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65761 ccttggtagc ttttcggtcc gcggccaggg 
65821 ggttagcact gtgtggcacg ctccagtatg 
65881 gggaattgta agccggcggt atatactgag 
65941 cagcgtttat tggaggatga gaagtgtgtt 
6 6001 cggggactaa aatgtagtcc cctgaaacca 
66061 ggtttgacga ggccatcgca cttatatgtt 
66121 cgttgtctga tgagggtaac gcgttggggc 
66181 ttacgcgtga ataaggtgcg ccgtgaacct 
66241 ccagctccgc cccgcaaaag tcggctttgt 
66301 tggcctgcag gtacgtgtgc ccctctatgc 
66361 tccagcggtt tcgtaggagc atgttgttaa 
66421 tgtcctctga taggtgccac gtggccgcgt 
66481 ttattaacaa ttcctcgcgt gaggacggcg 
66541 ccggggtggc gtcgtaagtg acgattgttc 
66601 cgtgcgcaaa tagggtttcg tcaggctcct 
66661 acgctgacgg caaatagttg ctcacgaggt 
66721 cggatagctc cccgaaaaag tcggggcccg 
66781 ggcagttaat aattcccaga aaaaacgggc 
66841 ccccaaccac acacccgttg cggtggtcga 
66901 gcgctgccgc gacggtttcc ctggtaagcg 
66961 gagctatata cccagccacg tagataggaa 
67021 cgtccatagt aagatatgcg tgggtttatt 
67081 gcggctaata aacaatcttg ttcacagtct 
67141 cgttattaca ttgcggatgt caacgaagga 
67201 tcataatcgc tggccacgtt aaactgaccc 
67261 aatctgggct tttgcatcag cagccccagg 
67321 tgcgcggcaa gcacctcgtt tattgggacc 
67381 atgcctatta acctggtcaa gttggtctga 
674 41 tgctgcggct gatcgcgagc taccgtctga 
67501 aatagctggg tcaattccac ctccctgttg 
67561 cataaaaagg tgaagttgtt gttaccgcta 
67621 ctcgcccccc tggcgtcacg ctgcgatact 
67681 aaattattgc gtaatctgtc cgtatagacg 
67741 agcagcgcgg tgatggtgtt gatcgtcgag 

67 801 aggttttggg cgcgcaccaa aaaggccgca 
67861 gtctggtccg cgtcgagttc gggtccgacg 
67921 atggcgggca aaacctttag gcgtatcagc 
67981 ccccgttcgt atcttccccc tcctccggga 
68041 ccgttgaact cgtacccgac ctttccgagc 
68101 tcgatgtaca cgggcagctg ttcgattagc 
68161 ctgtttacgg cgcgatgggc taaatggagg 
68221 ggtctgtttc ctatgtaaag cctaccgcat 
68281 aacgttttag acatgcgacc gtctctatag 
68341 gtgactagac ggtcctgaag cgctctgtac 
68401 cccgcggcgc ggctcacaaa caccgtggct 
68461 tccatgggaa cgtcgttctt agcgatttga 
68521 gggcgctgat ccgcttcact cgcgtttacc 

68 581 gcacgcgcgg catcttcgag ggccgccagg 
68641 aggggtctaa tcaacgcatc tacgtttgca 
68701 tctatggccg ctgcggcggc tctatggcgg 
68761 gtgttggagc ggacggtgaa tgtaggtccg 
68821 ataaagtttc gcacgtctgt cggtatagtg 
68881 cctaacacat aattcacata ctccgccatc 
68941 atcttagtgt ttatacttgc gtgtaggcgc 
69001 tgcaccggct tttattttgg ggaaaaaagg 
69061 gatacagcca ccggctgatg gaccgcggct 
69121 ggaaataaac tcacgacggc ggctgccgct 
69181 ggctccgctg ccgcctttgt actaaaggct 
69241 ctccttgtcg atttagctga aactggtgga 
69301 gatagcacgg cagcgttgct atatacaacc 
69361 cgcattcctc gttgagctac aaacactagt 



ctccgactag cgctgtgatc tgcgcctcta 
gaggtgcctg gtacatcgat ggtggcatca 
aaggcaccgc gtgagtgacg ggagccgggc 
ggccaacaac gagctggtta tactgcgccg 
gaggggcgcc agccgccgac agtgtctggg 
tttgtgtgcg ttcgcctatc ccacccttgt 
ttgaggaagt gaaagccttt gcgccgagcg 
tttctccgct tttataaccg catgtgtcta 
tgcagccgtt ggtgatcccg aagctcgcgc 
cagcctctct ccgtcgtcgc gccaccaggt 
cggcggttga cagtaagacc cgggtcaggg 
cccccaagcg cgattgtgcc tcgcgtgccg 
acagcctctt gaatggcgcc accgcatttt 
ccactctacg gccgattacg cacagggaga 
cgtccggccc aaggcgccgg gaagacagcg 
acagcagccg ctcctgctca gacagccctt 
cagccgtggc taaaaccgca cccagctggg 
ctcgtgcgtc atccactatg gataacacct 
tgttaatggg taatctagat gccgggggaa 
ttagctcccc cccatcaccc atatcataga 
ggcttactgc gttaccgtcc acggtgtacg 
ccgagtaaaa cacaccagtt ccccgcgcgc 
aagactttat tgtagtgact atgggtaagg 
atgtatccaa gacaaacaaa gtataacagg 
aggcgtctgg tctcctcgag cgaggccctc 
ccgcgctcgt actggagggc tacggcgtcg 
ggggctgtcc ggcgtctatt ctccagctct 
ttgcgcccgg tagacacgtt aacagcgcgg 
gcgtctaagc atagggctgc caggccggga 
gctatgtata tgggggagac gtaacgctcg 
cgactaacca tagcggcagc atctcccccg 
gcgaggttgg gtacgattgc cccgagctga 
ttgccgttcc acagcagacg acgcagcagc 
cgtagtaggg tttggtcttc cgtgagaaac 
gcggctttgt ttacgtcgtc tatgtacgca 
gcggtgctcg tggttcccag actacccgga 
gtctctagaa cgccatggcc gtttagcgcg 
acgtgaaact ggttctttgg gagacgcgcg 
gttccgtctc cgagtgccgt ggagaaagcc 
ccagaaaagc tagtgggata cgtgtagttg 
catagcacgg ctgcctcgaa tgcggaatag 
gactgcagag atacgacagc cgttgtcata 
tcgatgctgc gcgtggccac cggccgctcc 
caggtgccga ataccacccc gtttgagccg 
aataagtcta cggccaggtt cgtgtcgaac 
atttcactga gcgattgtcc gatgttgtcg 
tggggcgtgg cggcgtcggc gctctccgct 
gcatcagcta ctttggcaac ctgtcgctct 
actccgtact gactctgcgc ctccaacgtg 
gccgcaacca gcttcagggg atccgccctg 
ctccaaaagt taagcggaaa tggcggggct 
gacgtggccg tatcgcttac gtaaagcgat 
tccaccgcga ctataaggtc tttagcttcg 
gccgacaaaa aaggggcact cgtctttaat 
gacgccaccc aggcgagggg gtttacgtgc 
gcgttagtgg tgtttgccgg gaccgcagct 
gacggctggg ctggcgttat agatggcact 
ttggccttgg ttcctttggc gacgcaccgc 
gcgtattccg ccaaacgtga tatggtgcag 
tgtggcgata aacgcgttac ccgcaacacc 
accggagcta gtacgatctc accgcttccc 
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69421 gggggtagcg ttctcgccag caacctgcac 
69481 cgctgtagat ttttactcgc ggtgttcata 
69541 attaggatgc acactccctt ggcgtcagaa 
69601 tccgggcgcc gctgtccgag gttaacctca 
69661 agagtttccg ctggcaccag ttcactaaaa 
69721 tttcgcttgg cgcttgccag gtcttgaacc 
69781 ataccagctc tgagtctgct tctagctgtc 
698 41 caatggcggc tcgcgtacct tccggggaag 
69901 ggcggcaagt aacaatagtt agaatttacc 
69961 cgactggacg agttatggca tcggctgcga 
70021 agcctatggc gtactggcgg actctctttg 
70081 cccagaaccg gaaacagcag ggagatttgg 
70141 actaccagag ccgctttacc acgccctacc 
70201 ttgggggtga cagcctacag cgtgggacaa 
70261 acccagtcgc ctcggccgtg tgctttcccg 
70321 tgtgcgcgct gattgccatg gttgccaccc 
70381 tggttaccac cctcaatgtg gacgagcacg 
704 41 gggaacagat tgacatgaag ctaatcgcca 
70501 atactagcaa ctttttgcgc tccgggagag 
70561 tttcgtgcga gacctataaa catcgcgcaa 
70621 ctcctgagct gagcgacacg ttgtttgcca 
70681 gtggagtgat attggaagtt cacgcctggg 
70741 acctgagtgt tttttgcgct gatctgagcg 
70801 agtctctaat acccctcatg agcagcaccc 
708 61 agcgggccgc gcgcaccttc aacgccgaga 
70921 tgtgccagtg taataattat gaaataaaga 
70981 gtgtgtccag tgtgtaaact tccaggttct 
71041 tggattcatt tagtacagtg cggccgagcc 
71101 ttgggaatca ttacttccgc gatcatgtta 
71161 gttgttactg ttgcctttgc gatggctgtc 
71221 ggcgtgggta acgctacttg ggcaaacaat 
71281 accatgggac aggtttatag taacacttca 
71341 gagcggaatt ttcgcatcgt taacactccg 
71401 ggcgctatga atcctccgca acaccaaccc 
714 61 ccacgcgggc cgtgtgtcaa ctcgaccgtc 
71521 ttcttaatgt caaaaaatct tttagagttt 
71581 tggacgtttg agcggtctaa aacagcgacc 
71641 tcgccaccca ggggcagtcc gtcagctaac 
71701 aagcccctga gcattataga cgaatacacc 
717 61 atgacattga cttacataag cccctttgcc 
71821 ggcatcacgg tcatggggtg cgacactaca 
71881 atgggcctgc agataagctc ggttaacaac 
71941 gacgtcagtg ctcgtatact taaccgacgc 
72001 cctcacgcgg gacctatcta caaggtttac 
72061 cacggaatga gcaggatctc cagggaggtg 
72121 cgctaccacc tatctctagc caacctcgac 
72181 ggtaagagca cggatgtaag ctattacatg 
72241 acgttctctc tggctgaagt tatacgccta 
72301 gatgtggata tgaacctccg cctcattgtc 
72361 gccgcggata gctcgtacac atcttctgac 
72421 tcccagattg agaaaatagt gttagatatc 
72481 tacgagcacc gctcactgtt gagaagcgtt 
72541 gcggtggcct tagcggaccg gctaatattg 
72601 atcacgtgga actccacaat gcgcgaggtg 
72661 tcgcatgtta tcctcactga cgaacccgag 
72721 ctatttctat ccctcaaccg caacatcctc 
72781 cacgccgtat ctgcaggtct gaaactagag 
72841 gtgcaattta gcctcctgga agtattcagc 
72901 gcggaagagg agcacgtgtt ggatttactt 
72961 ttgaacaccg gcttcgagga cgacggaact 
73021 gggattctaa actctcgcat cgcgtacaac 



gagtcatgta gctgtcgcat gccccccttc 
tttttggaaa agcgacacgt ttttagctct 
ccctttccaa attgcacggt acagacacaa 
aaggccagag acacgcccag tgccgtttta 
aggggagcaa gcctctctcc gtacacgccg 
atcgcgttat agaagcggtt gtggcaccgt 
agacgctgtc tacgtttcat tttcagaaat 
ctcgacggag cgccagcggg gcgccggtca 
tcgatggggt ctacggcatc ggcaagagca 
gtggaggaag tccaactcta tactttcctg 
aagcggacgt aattagtggt atttacgaca 
cggctgatga cgcggcgtca ataacggcgc 
ttatcctaca cgatcacaca tttgggttgt 
gaccagacct aaccgtcgtt tttgaccgcc 
ccgctcgcta cctcatcgga gacatgtcca 
tacccaggga accgcaaggc ggaaacatcg 
tgcgaagact gcgcacccgc gccagaatcg 
cactgcgaaa cgtgtactct atgctcgcta 
tatggcgcga cggctggggg gagttgcccc 
cgcagatgga cgccttccag gagcgcgaat 
tgtttaagac tcccgagctg ctagacgatc 
cgcttgacgc gctgatgcta aagctgcgca 
ggactccgcg ccagtgtgct gcaaccgtgg 
tctccgattc ggagtcggcc tcctccctgg 
tgggcgtctg aaactatatg taatgtttgt 
ttcctttgcc tatatccctc ataccgcctc 
agttttgggg atatataagt ggctgtgacc 
actcaagata taccgtggct gtacattaac 
caaccgtatc gaaaaatgct gatctttgca 
tggtcaacgc ccgtcccagc cactccgtct 
agcttcaaca taaccaggta tgacaagata 
aactctccca tcttcttcgt tgttatatcg 
ctgggcgcgt cggtattttg gataccaaag 
tgtgtcgcca acgggccgga acctggggac 
agtttattgt ttaatgaaaa cgtggagccg 
gaagtgttgc ccgacaccta cataaccggt 
acaaaaagca acccggttgg tgtggtttta 
acaacaatca gggacgatgg cggacccaaa 
acgctcgtgg cggacttgca aaatttcact 
gcggtgtggc ctattgaagc ctttcaaacg 
caggttgttg cgtatctcgg ccatgggttt 
cccccgctgg aaatgatcgt cgtacccaat 
ccctccagac ttcgattgga gcccccggga 
gtactcagcg atggaaattt ttacctgggc 
gccgcctacc cggaagagag tttagactac 
actctggcga tgttggccga actctcctct 
taccgcattg ttgcgcgtct ggccgtagcc 
agtgactata tgctcctgca agaagccatt 
cccctcgtga tgaagtacgc cgcaggaggg 
gtggccatgg accagtttga cgttgcacaa 
aacgtggagg ccgaattgcg caaaccgatg 
tacgcttatt ccagaaagcc gctgccaaac 
gctatgtata aagaagccat taaggacaga 
ctat'tttttg ctgttggcgc ggccgccggt 
cccggcgcgc ccgcccacaa agacgcctcg 
ttgctgtgca cggctatgtg cacggcatcg 
gaagtcatgg ccggcctcgt tgccggcggg 
ccgtgtatgg cgtctacccg gtttgacctg 
tccgtgatcc caccccgtct gtacaccgac 
accatccatt cttacgggcg atctgctaac 
ttcgatgctg ttagcgtgtt taccccagag 
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74341 

74401 

74461 

74521 

74581 

74641 

74701 

74761 

74821 

74881 

74941 

75001 

75061 

75121 

75181 

75241 

75301 

75361 

75421 

75481 

75541 

75601 

75661 

75721 

75781 

75841 

75901 

75961 

76021 

76081 

76141 

76201 

76261 

76321 

76381 

76441 

76501 

76561 

76621 

76681 



ttggcctcgt 

agaagctacg 

gtgaatatag 

agagctacca 

tgcgggagcg 

gacgacaaag 

aatcccaaac 

acgctaatgt 

gcttctatcg 

tgcggtggtg 

ccgtgtgttg 

aaccagaaat 

atgcgggagc 

ggcgcggcgg 

cggcggcgcg 

gcggcggcgg 

tgctgcggcg 

gggctgctgc 

cggcccaccg 

attattagca 

gtgacataga 

taatcgatac 

gcaaatagcc 

cagcgtatct 

ttagtaaaag 

tgcacagtta 

ccctttctgc 

gccactggta 

tctttggcgt 

tcgtacgaac 

ctagcctcca 

tagcgcacga 

acagcgtcgg 

atgtagctct 

aagataaact 

cccccgaaaa 

gtgcttcgcg 

atttcatcag 

cgactcgccg 

cttaccacag 

gtttttacag 

tctcgtaggg 

agttctgggg 

gtgtagataa 

ccgtcttgtg 

accatacact 

ctgccaaagg 

tcagagctgg 

gccactactc 

ccgctctcgg 

tacacgcgat 

ctgtacttga 

tacttggtgg 

gacgctgcct 

tatatcgagg 

tgcctaggaa 

ttagggggaa 

gcgatcccta 

cgttaaactg 

cctcgcatat 

gcaggctgcc 



gtagcactaa 

tcatcactcg 

caaagcctat 

tcaagtctgg 

tgtttatgcg 

aagtggagct 

tgtatacgcc 

ccgccttcgc 

gtggtctgct 

taaccaacga 

ttacccccca 

aaacactatt 

gagggctgct 

gagcgagggc 

gcgggagcga 

cgcggcggga 

gcggcgcggc 

ttgaatgaaa 

gctagatgtg 

attggtgcga 

atccaatcaa 

tcaatttcgc 

tccccaagaa 

cacctggtag 

gtgcggtgaa 

cacccccgcg 

ttaagtccag 

ggccgctccc 

atagcttgtt 

tgagcccaag 

gttcgactac 

ttatctcgca 

ccaccaggtg 

cggctagttg 

ggcagagcac 

agcgcagttt 

cctggttgag 

caattttaaa 

aatcccagat 

tttttctaag 

ctctggggga 

ggggtcttgc 

gcaactcggt 

accccgagga 

gtatatctct 

cggcgaggta 

cctgggcgcc 

gcgcactctc 

ggtcgttgtg 

ccgtggcatg 

ggccaccgtc 

agtccatgat 

ggtctagcga 

ctttgcggtc 

agccacttta 

cgtttatcac 

atcactcggg 

tttggcgttt 

tatgtcacga 

aaggtttcca 

agaaatattt 



actgcccaag 

taccgcccca 

cgttatcagt 

ttatttggat 

gtacatggtg 

gcagctcgtt 

tagcatgaac 

gtcctattcg 

gctcgctatt 

tggttataaa 

tgttagacaa 

aaaatattac 

gcggcggcgg 

tgctgcggcg 

gggctgctgc 

gcgagggctg 

gggagcgagg 

acggctctgg 

acgacataac 

acggagctct 

aacatgcgta 

ctaatgcggg 

atgcgcatcc 

cggcgcgtag 

acggtgttaa 

cttcagcctc 

gccatcgaat 

caagatgcga 

gaggacgctc 

ctcaacccgg 

ttccgaaccg 

cagctcaccc 

tgggtctggg 

ttcaagggcc 

gaaccgctgt 

cccctcgttg 

gtgttcatcc 

tagtagttgt 

gctgcagggc 

gggtcgtttg 

ggtaacgata 

tactggaata 

taggtacgcc 

tgcgtttgtg 

ccccgtagat 

ggggtcgtat 

ctgggccaat 

atggcgtccc 

tgttagcccc 

gggtctaggc 

ggttatgtag 

tcctaccgcg 

cccgtttggc 

gcagctgcaa 

aatatgagat 

gtgggtcaac 

acaaattagg 

ttattcccgg 

tattgacttt 

tcctggcgct 

ctttccgaat 



gtactggtgg 

agcatcggcc 

tatatcacgt 

aaccctggcc 

tctggagcaa 

gctggagaaa 

gctcttttaa 

tccttcaaag 

ttaattttat 

ttgttattga 

tatttgtgcg 

gcgtaaaatt 

cgcggcggga 

gcggcgcggc 

ggcggcggcg 

ctgcggcggc 

gctgctgcgg 

agctcccagt 

gttcgcactg 

gggccaatca 

tcgattaggt 

ttgtaagagc 

cggtattacc 

tggattttgc 

ggtacagagt 

tcgctgagta 

gctgttattg 

caggctacct 

gcgattctag 

gtggcgtttg 

ctgc.cgttga 

aaaataccac 

aggggatcgc 

gcgtagcagt 

agggttgtga 

ccgtatactg 

aacccgggcc 

agtgattgta 

tttggaatca 

gagcaccggg 

atatcggtgc 

tgatcaaata 

tgaaccaaag 

atagtgggaa 

acgatgagtc 

acttccagat 

acttctaaac 

gttcggttca 

cgtaaggtca 

acagagagca 

aacacaacgc 

gcgggtgtaa 

ttttaaactt 

atccacaatt 

acctagaacg 

gcatttatat 

gggtgtccct 

aaatgccgca 

taat'tataca 

ggttagacta 

ttttgagggt 



tgttgcccat 

tgacctactc 

atggaaactg 

acacgcagac 

tcatggattt 

actcaactat 

tgtttcccaa 

ttccaagcac 

atataatcat 

gttatgagta 

actgtggtat 

gttgaattta 

gcgagggctg 

gggagcgagg 

cggcgggagc 

ggcgcggcgg 

cggcggcgcg 

gcttaaatag 

agttacaata 

accagtctaa 

atcgatacat 

cccaaggtgt 

atagacgcgg 

ccaccttaac 

gtttttattt 

agtaatataa 

aagacacatt 

gcgccgctcc 

cttccatgtt 

cagcaaactc 

cgggatcggt 

tttcgcgtat 

gagcctctgg 

tgataaggtt 

caccctgctg 

ccaaaatggc 

acggttcttc 

gcgatgcgcc 

ggcgcacctg 

ttgtgccccc 

ggctatgtcc 

gtccacttat 

tgaaacacgc 

cagtatagag 

cagacgttac 

cgaagctccc 

gatcaacgaa 

attcgctgcg 

gcccaaactt 

gacacccacc 

cgttgtggat 

gacacacagc 

attggctggg 

gtttaaaagc 

gacggtgagt 

aaactttgcg 

aacggtttat 

ttacgtggta 

cgcttcaacg 

gtccataccc 

tggagatgcc 



atttaccaac 
actcgatggg 
tgaagtctcc 
gtgcgtatac 
aatatacata 
ccccgccttt 
cggaacggtg 
ttatctctgg 
caaaatgtta 
aacaaatatc 
gtatgtgcta 
ttttcgctat 
ctgcggcggc 
gctgctgcgg 
gagggctgct 
gagcgagggc 
gcgggagcga 
gaaattgggg 
attattatat 
aacgaaccac 
tatcgatacc 
tggccggtga 
cgtatagtac 
atcatcagtc 
tctgcttaca 
gtagtatgcc 
gagcactatt 
tccgattccg 
acgtacctcg 
cgccagtagt 
gggttgggta 
tatctcattg 
aacagctccg 
ccacttgccc 
agtcagcttt 
atcaacgatt 
tat cagaatg 
gctggccacg 
gacaaagtcg 
tattgccatt 
tcctgactcg 
cagtgtctct 
tatgtttgga 
gtgtagcatt 
ttttagagat 
gcagatgtct 
cacgtcctct 
cacataattg 
tgcgatttca 
gtatagaaaa 
gactgtgtcg 
gataaaatcg 
gtttgcgaga 
aaattggttt 
ggtctacgcc 
gtttttagtt 
ggctactttt 
gatatataaa 
tgggctatag 
tgcaccgctc 
acaggtatta 
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76741 atggggaata cccgtttaca cgcacccctc 
76801 gaaaattcat cccaaaatga agttgatctc 
76861 ggcgacaatg actttttaat aagctcggcc 
76921 tcattttctg cccacgtcgt cctgtttgcc 
76981 tgttttatat ttctcaacca ctacgttata 
77041 ggagtttgta ccgtactata ctacatgcgg 
77101 aacatccaat cggacatgct accgcttaac 
77161 gcgctcggta gaactgtcgc gtttatggtt 
77221 gaactgtttt tcagcatgct ggcccccaac 
77281 gcccacaaac tgatgccact tattagcgtc 
77341 accgctgttt acgccgcaga cgcgatctgc 
77401 tggatgtgta ttttaatgag atccagctcc 
77461 gggaggcacc actggggtag cggccgactg 
77521 cacgcgccat tagcgctagg ccagttagcg 
7 7 581 gcaatcggcg gggtacaggt ttgtcaccaa 
7 7 641 ccggcgctca gaggcgttca aaattccggt 
77701 atcaactata gaagtgtcgt cccaccgcac 
77761 ggacgataat ggcctttatg cagcgcagtt 
77821 gctaacgctg gtgcgcttct tggaactagg 
77881 tccagagctt aactacgtta atgatggcac 

77 941 agctcgggac ggaccccacc ctgtggatca 
78001 cgagcagcga tctctgagcg cggcctttgc 
78061 gggcacaacc ctagacggta cgcagatctc 
78121 gctggccaga aacgtgcaga cggtgctaga 
78181 tttgcgtgtt ttgctggaga aggccccccc 
78241 ccgcgatgag ggacgccttg cgtctcgagt 
78301 acggcgagtg atagaagaca ccttctttct 
78361 ggtggtagcc cgcctggctg agctggttaa 
78421 aatgactcat tcggacacaa agggaagacc 
78481 cgtgcgccag cgcctcttac aggggattct 
78541 ggttacgtac ggcgagatga tgattaccgg 
78601 caaggccgtg agaaacctgg acgacgtagc 

78 661 ggtcagggcg aacgaaaaac ttattaaaga 
78721 acgtgccgac ctagttctcg tgggggaccg 
78781 cgtgtaccag gcgaccaacg ttccgtaccc 
78841 cattcccctg ggcatcttca agccggccac 
78901 tacgccaacc cccggacagc cagaccctcg 
78 961 caacaaggac ggtaatctcg tacagctatc 
79021 cagctcgttt ttggatgtgg attctgtgct 
7 9081 tcactgcgcg tttggggcat acgtgaccct 
7 9141 gagaaggttt tttgagcgct ggcatatgct 
7 9201 ggcgctaatg accatcgacc aacttctttc 
79261 tcaccccgca tttgattttt tcgttgcccc 
79321 catgccgaac gtcatgccca ctgtgatggc 
79381 cctcccccta tgtcctgtgg aatttcgcga 
7 9441 acacaggctc aacccggcga cggttttggc 
7 9501 ccccatggtg ttttacatcc tcgaggcggt 
7 9561 gctagccaga cttataattc agtgtatcgt 
79621 gtttgtcaac aacttttaca tgatcatgta 
79681 gccagaggag tgcacggcta tctaccgcga 
7 9741 gctagtagcc gagtacaccg ttcccggaga 
7 9801 gaacaatgtg ctgctcgatc cggccctgct 
7 9861 tttgcacagg gccgacatgg gcagggccag 
79921 ctacgccgcc attccttggg tggagatggc 
79981 tttggtgcac aacaggccca ttcgaggaga 
80041 cgacccagag tggtcggtgc tatccaagat 
80101 gcgcggtaac tgctgtacca tgggagtacg 
80161 agttgttatc ccagacttgg gggcggagga 
80221 ccatccgctg aacccacgcc acctagtgcc 
80281 cagagtggcc gtcgacaccg acgccctgct 
80341 ggagcgcact actcccgtgc tggcaaccgc 



gaagatggca ttcccctgat cgaaaacgat 
tatgactatg tgtctatgtc gtcttacggg 
g^gggcaaca taacccccga aaatcgccca 
atttctgccc tagtgataaa acccgtatgc 
accggaagtt atgactttgc cgtggccgga 
ctcgcgctca ccgcctggtt catgtttcgc 
gtctggcaac aattcgtcat cgggtgtatg 
gtatcctaca ctaccttatt tatacgctcg 
gcggggcgcg agtatataac tccaataatt 
cgctctgccg tctgcttggt cataatatct 
gacacaattg gctttacgct accgcgcatg 
gttaagcgta gctagtaggg gtgcctccgt 
acagtataaa acgtgagaag agagcagccc 
cggaggacct gagcgctaca cccagacggt 
cgacaggcat tttaccacta cgataatgga 
accagaagta atccccgccg gacagattct 
tctatttgac tttttcaagc agattcgctc 
tgacgtgcta ctcggaacgt attgtaacac 
attatccgta tcgtgcgtgt gcaccaagtt 
catccaattt gaagtgcagc agccgatgat 
gcccacccac acctacatga tgaagcacat 
tatcgcggca gaggccctgg gccttatcgg 
atcctccctg cgggtgaggg ctatacagca 
ctcgtttgag cgcggaaccg ccgatcaact 
gctgaccctt ttggctcccc tgcagattta 
caatcgcgcc gtgctggtct cagagctcaa 
caccaagcac gagcgtaaca gaaaggagct 
ctgtacggcc ccctccgtcg ccgttactag 
cgtggacggt gtagtcgtta caactgctgg 
aactctggag gatatggccg ccgatgttcc 
cacaaaccta gttactgctc ttgtaatggg 
ccaccacttg ttggggatgc agcgtgatca 
ctacgaggat gtgcccagca cggcgcgagt 
cctagtcttt ctggaggccc tggaaaagcg 
gcttgttgga aatttagatt tgacgtttat 
cgaccggtat tcgcgccacg caggaagctt 
cacctaccca ccccaaaccg tttacttttt 
ctttgacagc gccgcgggga ccgtgtgcca 
ggtggccatc cgacgagaac cccatgagct 
acccccagcc ggcactctgc ttgaccagat 
catgccagcg cgaccccgct ggaccgcgga 
gccaggcaac gcaaacctgc gcctggaact 
ggcggatgtc gtcattccag gtccgtttga 
catgccacgc ctcatcaacg gtaacatccc 
cagtcggggc ttcgaactga gcgtggatag 
agtgcgtggt gcgttcagag acgccaacta 
gattcacggt agcgaacgca cgttctgcgc 
cagttactgg agaaacaccc accaggtggc 
cataaacgcc tacctaggaa acggcgagct 
ccttctggag cacgtccagg ctctcaggcg 
agccgtgggc ggccagggac acgacgcgct 
accgcctctc atctgggact gcgacccgat 
ggctcaggag ctatgggtgg atggggtgga 
cgaagttaac tttggaaaca ccggcggcca 
gaacaagaga aacccgattg tacctcacca 
atactactat gcggtggtgc ctgcattctc 
gtacgaccgc gtatacccgc tcgttcagac 
aattgcccca accagcccca gcgacccgcg 
aaacactcta aacatcttgt ttcacaacgc 
gctactccag gaggtagtca ccaacatggc 
cgcgccggac gcgggaaccg ccaccgccgt 
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80401 aactcaggaa atgcgcactt tcgacggaac 
804 61 ccagcgtaac gacgaaactc ttttggaggg 
80521 tctctttgcc tgccccgagc acttgggggc 
80581 ggccgctagg gatgtgcccc cagttcccca 
80641 cagacaaccc gtggcgcagc acgccgtaca 
80701 cgcgctgatg gcggggtact tcaaactcgg 
80761 tgggttccac ccagggttcg cctttaccgt 
80821 catcctcttt gccgagaagg cgtctgaatc 
80881 ccacgaggcg gttggggggg ttaactttgt 
80941 gggggtgggc ttcaccgccg cctacgcagc 
81001 gggaaatctg ccacaaaacc tgtatctgac 
81061 cgcggatgcg tacctgcggc gcgtggtcaa 
81121 aaggccaatc tttgggcagc tgatgccggc 
81181 cgccgtgtgt gaatttatcg tcacgccggt 
81241 atgcaacccc agaggaagga gcgccgggcc 
81301 agtggacgtt atgtacgacc acactcaggg 
81361 taacccgtgg gcatcccagc gcaactctta 
81421 cctgaacggg gcatccccgg tgtacagtcc 
81481 ggaagccaag gggcgtaata tgacacagct 
81541 cagcacgtct aacaccgaaa tccagtttaa 
81601 agacccgtgt tcgctgtttc aagaagcgta 
81661 gctccgcacg cctcacatcg gtgaaatcgg 
81721 aattcgcgac gaatccccgc taaaaggctg 
81781 caagtttcac atgctgccaa aactaaataa 
81841 ttgctctgct tgagcgctag cgctccgtct 
81901 ggtgggtggt tttgactgcc tttaatccct 
81961 taaggaagtc tttttggggg ggcgtcgctc 
82021 gagtgccgcc tttgagattg acatcctact 
82081 agctcttcaa aaatgcgagg gtaagcttgt 
82141 gctctccagc gtcaccctct cgtcatacta 
82201 cctgatggcg gcgtttcgta ggcgttttcc 
82261 aatgatagcc gccgccctgg gagtcgcacc 
82321 aggcccgttt gacctgtgca acggggactc 
82381 ggaggacaag ctgcgcctag gatctgtggg 
82441 actcgcgcaa gcgcgcgaac tcatcgcgcg 
82501 cccaaacgcc caggcccagc gcggagcgga 
82561 cgtgaccccg gatctcagac accgagacgc 
82621 aaacatgatt tttgccatga acgagggatc 
8 2 681 gctcaccctg ggaacccagg acggatttgt 
82741 ccgtgaggtt ggccagctcg tccaccagca 
82801 ccgcttttgt gtgtacgacg ctctgatgtc 
82861 cgtggtcggt gggaaaccct tggtgcggat 
82921 ccgcggcgag aaggcccctg tcattcaaac 
82981 ccattttaac ccccttatgc aaataaactt 
83041 agtttttaat gatgtcggca aacaaaacta 
83101 aaaacgcatc gctggttggc gggaggctgg 
83161 acatatcgtc cgacgcgccg ttgcgtttac 
83221 taaccacctc ggttaagttt ttcatttgcg 
83281 ggcgcaccgt atttgatact agctcctgcg 
83341 tgataaagtg gtcgaaggcc cccgttttct 
83401 ctgagcttcc atggggcgtg caatgataaa 
834 61 cggcacggcg tagcgtgttg agctccagct 
83521 cttggctact gttaccctct accgcaactc 
83581 cgaaaacctg cgccaggcac tgggcaacac 
83641 taagggcgct caggaaaaag tgctccatgc 
83701 cgactacagc cacaccggtt cctgaagcca 
83761 atacgtaaag gtcgctggac ataatatctt 
83821 agaaacggtc ttgagcagtt tttgtaaaaa 
83881 ttcctccacc aattatctcc tgcataaacg 
83941 gcatggcccc gtccattgtt atgaaaacgg 
84001 tggcgtttgt gtgcgccttt acgcgctcca 



cctccaccac ggcattttga tgatggccta 
caccttcttt taccccgccc ctgtcaacgc 
tcttcccggg cttaacgcag aagtcttgga 
ctttttcggt ggaaattact acgctacagt 
gagccgcgcg gatgagaaca cgctaacgta 
gccaatagcc ctgtcccatc agtttgccac 
tgtgcgccag gacaggtttc tcacggagaa 
gtactttatg ggccagctac aggtgaaccg 
tctcacccag ccacgtgcta acgtggactt 
cgccgcacta cgcacgcccg ttacagacat 
acgcggtact atacccatgc tggacggaga 
caccgggaat cgccttgggc cccagggccc 
cacgccggcg ggcgttgccc acggccaggc 
gtctgcggac ttaaattatt ttaggcggcc 
cgtgtacgcg tgcgatggag aggccgacgc 
agatccggcc tacccgagcc gcgccaccgt 
cggcgataga ttgtataacg gcaagtataa 
atgctttagg tttttcacac ccaccgaagt 
catagccgat gtcggtgcca gcgtcgcccc 
acgcccccac ggctcgacgg acctggtgga 
tcctctactc agctctacgg acacggccct 
cgctgatgag ggacatttcg ctcagtacct 
ttttccgcga atttaggttg ggcccgcctc 
aacgcacagt ttatatactc acttgtcagt 
cgacctccca gagtggttat tggtacggtt 
agcagacttt aatcgataga aggggcataa 
gggtttgggg tgcctccacg tagagatggc 
gcccagtgac ctatctcccg ctgacctgtc 
gtttttgacc gctctgcgtc gtcgcgtgat 
tgtcaacggc gcacccccgg acacgctatc 
cgctataata cagcgcgtgc tgcccaacaa 
gcttcctccc ggggcgttca tacagaacac 
tgtgtgcgcg ctgcctccca ttttggacgt 
cgaggaaata ctatttccgc tgaccgttcc 
gctggtagcg cgcgcggtgc aggctctcac 
ggtgatgttt tacaacggac gaaagtacaa 
cgttaacggc gtggcgcggt ctctggtgct 
gcttgtgctg ctctcgctga taccaaacct 
gaacgccata atccagatgg gaagcgccac 
gcccgtgccc caaccgcagg acggcgctcg 
atggatcagc gttgcctcgc gtcttggtga 
ctgtacgttc gagggccagg ctacgatttc 
gcttttgtaa cctcaccctc cccccaacgc 
gacaccatgt tatatattac atgtagtatg 
acacgtatcc tcactgcgcg gggagactgg 
acaaataaac ggccatcacc agggccacca 
cggtaaacac tctagtttcg gaggttccgg 
tcagcaggta ctccaccggg tctgtttgca 
aagctagcac cgagccggag ttgaacgctt 
gtttctggag tagaaaaaac gggtaggcca 
acagcaccgc cccgggcatg ggcaccacgt 
gaatgtttgt tgcgatggcg actgcagcgt 
gaactgagtc aaaggggcgt ttgtgaatgg 
acctagctat cagctccgcg gaactccccg 
cgaacacgac ccagtttgag cgatagcggc 
tagcatttgt agtaaacgca ggatccacgt 
gattagcgac agtagaaggt ctgtacaaca 
cgggctcatc tcgatgtgct ccagacacgt 
agtccggtaa aaatagctcc gctgtgttac 
gcttgtttaa aatgtagcac gagcacgccg 
tgtgctcgtc gcatatgtaa gtgactacgt 
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84061 tcagcaggtc gtctgccgcc ccctttaggt 
84121 tgttggtgga ggacacgaag atgatcttgc 
84181 tttgcaccgc ttcggggcgt ataaagtttg 
84241 ggccgcgaat cccctgaaac atagagagaa 
84301 cacttaagct cggctctcga cgcgggccgc 
84361 tccatacctc ccggcgcacc aacggcgcag 
84421 gcacatcgct aacgaaacca agcatctact 
84481 ggtgcacata atcgttcctg acgcgtgctt 
84541 tagcgaccgc catagagcta gcccatccgc 
8 4 601 tcgatatcac gccactgggg aatgttcgtt 
84661 cagcggggct attgtgagcg cgcttgtgcc 
84721 tcaatcgact cccgactccg gtgggctatt 
84781 tggccgcttt gacgcgttta ctctggttgc 
84841 taccactgaa gttttgttta cctatgatga 
84 901 cgattccaag cgcgtagcac tcctctgtcg 
8 4 961 cacagtttcc cagagcgccg ttactgcggc 
85021 tgtaaagtcg gctagcggtc cccaggtatc 
85081 cttattttcg ggcgggggtt tcgacaacca 
85141 taaagagata atgtctctga tccgcagggc 
85201 tagggtgctc agcaatccag aggttaacgg 
85261 cggcctccga cagggtgccc gcggggcaca 
85321 taattccagt atccacgatg cgacggcctt 
85381 cagatttgtt aacagcggcc cccagcggca 
85441 gagtcgggac tgccagtccg ggatgctcga 
85501 caacccgctc acccccctcg actggctgga 
85561 cacccccaga gacgtgtggc ggcgcaggcc 
85621 gacctgcgaa acctttgtag tggtgtcgta 
85681 ggcgcgcgac ggacacttgg ccgggtccat 
85741 ggccggtgtg gaccatccca gaaatttgcc 
85801 gtttccgatg ttgactgtgc ccctgggcga 
85861 cgctgccgag ttggctctga tagatcactt 
85921 agctatatcg gaacgcctgc gcgcggaacc 
85981 tccaaacaac aaccgcgact gcatcatcag 
8 6041 agccgtggca ctcgccattc aaaacgttac 
86101 gctatcggct ctttcgcatc taaacatcct 
86161 ccacagatct tggcttccca gcctggcggg 
86221 cagctccggt ggcgaagttg ttaaagtttc 
86281 aaccagaacg ggccaacatt cgtgcaggtt 
86341 gacgtatgag cgctacctgc cgggggagtg 
8 64 01 atcgtttgag gctttggtag ttttaccagg 
8 64 61 gaaactcgcg tggcccgctc atctcgtgga 
86521 tccttctcac tgagatcatc tctacgtgcc 
86581 tgagtttatg ggaggggtcc gcgtcgtccc 
86641 actgtttaac ggaggcgctc acggaagacg 
8 6701 cccgcgttaa gatttttatg gcggttagcg 
8 67 61 ctcccccgcc caagctcacc cacaccgcca 
8 6821 gccccaaggc cctggcgcta caacccaaac 
8 6881 ccagcgtata ctctctggtg gtgcgggtga 
86941 gattccgcgc cgtgtttcaa gaccccgagt 
87001 cggcagcaga gaacatccca accgagatta 
87061 ccccggcaca accccccaaa gacaagtacg 
87121 ggtctaacgc aaacaaggct atatactttc 
8 7181 gcccggctgg atggaaagcc aggggtctgg 
87241 aagagggttg tgctacgtgc cgcttcaccg 
87301 actcggtggc tacccccgaa tcgtgtctat 
87361 accagcgaga gttaaccgtg gagggggatc 
87421 cggtggagcg agtgcgtttg actggcctga 
87 4 81 ccgacttggt tgtggggatt gggccgcacg 
87541 ggaaactggt ggcgctagac gctgatatca 
87601 tgcgatacat ctgtccgccc acaaacagca 
87661 cataaacccc gttcctagcc tagtatatac 



tatataaaaa gctggtactg gccttgcccg 
agttggtctg gttcagaaag cctataatcg 
cctcgtccac aaatagcagg ttaaagtcct 
taaaaaaagg gatcgacggg ttaggcgttt 
agcaatttct tgttaaaccg gctaccctgt 
caataatccg tctgacacta ctatggacgc 
ggtacacgga aacagtaaaa ctcgcgcgct 
aaagaaggct ggcgtcgatc cggttaagct 
ggctcccgta tttcgggtgt ttgcccagac 
atggcgcact gtttttgctg gatatgtgcc 
gacagttcca gcggaccacc cacggctatt 
cgtatcacta gaaattgagt gcgacgccga 
gctgagagtc gacattgccg acgacccacg 
gctgttgccc ccaggcactc gctacggggc 
acaattcgtg gcgtatgtca acagccaccc 
atcgcacata gaagccgcgg tcgccgagga 
ctacggggct cgcatcgacc cggccgagta 
ccaagccctg gcgcggctcg aagatgacga 
gtctgaggtg attgcaaaac gcaacccggt 
cgacgcccat aggcggcaat gcgtggcgtc 
cgcgtccgac tctcatgcgc gtgttgggtt 
gctgttgggc ctggagcccc cagattctgg 
tctgccccct cagggaccca ggagccccgc 
tgacgtgctg ttgctcactc cggaaaactc 
cgtgggccac gccgccgtgg ccggaggaga 
gatctcccta gtggcacgaa agcactacgg 
tgaaaactcc accgcgtggg ggggtcggag 
caaccccccc gtgatgcagg cgtgtgtggc 
gcctgagact cgcggtgaac tcatcgctaa 
cacg'ccgccg cccgtggccg cgtttgacgc 
tcgaggggcc tgtgtttccg cccttctaaa 
taggatgtcg cagctaatcg agtatgacat 
cgtggcgcag cgcgcccccg agctgctaga 
tgtaacggag ttttgcaata gcgccctgat 
ctccggaaac aaacgtgggc gcctacccta 
gggggcggac gcctttcttt tcgactacta 
ccccgtccca ctggctatat tagttaccgc 
tgcccgagga gcgccggact cctcctctaa 
ctacgcgtac atatgcgtcg gcctaaacag 
aggctttgcc tgccgagcta gcgcggctcg 
gcccatccta gagcgctact gttggacaat 
gcatgatggc cgccgcctca gacagctgtt 
ccaaccgcca actaaccccg gaagcggtga 
tcgccgtgct acgcctcata cgcagcgatc 
ttttgacccc caggctggct aggtttgcgc 
agtgcgccgt gatcatgatc tacctgactc 
agtttcacat gctggtaacc ttcaacaagg 
agacaaagcc ctttcccgta ggcacccaga 
ctatcgggct accgtccgac atccctgacc 
acgaccgcct ggacgtgagc aattttgcaa 
actgttgcgt cctggctcct ggcgtctggt 
tacagatgga cgtagctctg ctggctcttt 
ggatcattct tgggcgtctg cttaaccacc 
aacattcaga tccgctgaat gcaacggcag 
gctgggcgcc gtgtctgtgg cgaaaggcac 
gatatctgtt tcgagttctc tttatggatg 
ggcgcagccc aaagataaca gccaatctcg 
gacagcagat tcccgtcaac aacgccggat 
gcagactaat cgtttgcgga tgctacgccc 
aacaccaacc gtcttcccca gacgagtacg 
gcccatcacc cactcgatac tgacagcttt 
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87721 gcccctttta aaccgccaat aaacagttaa 
87781 ttaacccaca aaacgcgtcg cttgggggtg 
87841 aacacgattg tgcttttcga tccgtcggga 
87 901 tgatctactg gagagttccc gaaccactgg 

87 961 ggttcggtgg ccttgcgtat gtgggccgta 
88021 agcgccagag ctatcagggg caccaaaaac 
88081 aatacagtcg cgcgttgccg aaaatggcgg 
88141 aacaccatct ttagaaacgc ccctatacgg 
88201 ataaagtatg tagcgtgcat gagaatcatc 
88261 ttcccgtagg tgggaacgtc caccctggcc 
88321 aggtcggctc cgttaaaaga ggtgtccacc 
88381 acttggtgaa aggcgtctga ggagcggaga 
88441 gcgtttctac acgagcgcgc ctcatcgtcg 
88501 gcctgtcgca ccttggggtc cacataagcc 
88561 gcctctccgc tctgccattt tgacaggctt 

88 621 aatatttgcg cggtctcgca gcagtcgtgt 
88681 tggcgctggg gagtaggaat cgcaaagttg 
88741 ccattttgag cttccgcggc tctgtttttg 
88801 agcgcttcaa aatactggac ggtctccctg 
88861 acccccggtg gttaacggta tgagcttctc 
88921 ggaagaagcc taccagcgtg aaatgatttt 
88 981 gggcgttaac aaacgcagtc ctgcctttgt 
8 9041 tttggacctg gatagataca tgcaagcaca 
89101 cagagcgctc gcgcagcgag tggaggccca 
89161 ccgcaggttt ctgcacccag attttattga 
89221 agaaagggag gagcgcctgg gtgatgtgct 
8 9281 tgaggtcgga gacccacagg aatggctagg 
8 9341 gatgttggag gaagcgccac gagtgagtac 
8 94 01 ctcaacctgt cccgccccaa gaaaagcacc 
89461 tggggaggta aacaattaca ccccgagcgc 
89521 ccatctagca agcccagacg aaggcacgag 
89581 tcactcgacc gcaccgatga ggacacatcc 
8 9641 aggtgtggtg catcaacgcg aaaaatcgtc 
89701 ggcgatagtc ggccaggaag atcagaaatg 
8 97 61 agaactccaa gtcgacatgg gaattccgac 
89821 tcgcacggcg tagttagggt tgggggtcgc 
89881 ataattttac aaccaaagct cgtacgcaaa 
89941 gagatgcact acaggcgcgt ggctctgggt 
90001 tatggagagg ttcagatttt caaacagacc 
90061 tcctgttttg aacacgagct tgccgtgagt 
90121 caagctagcc tcggcatcgg gggaatcatc 
90181 cagatggttt tcccggccta tgacgcggat 
90241 agcggccctc cctccgtcct ggttacagag 
90301 cgcgccctgg tatacctcaa caccagctgc 
90361 aacatattcg tcaaccactc tcattttgtg 
90421 ctgatgacat tgaatacaaa ttctatggcc 
90481 gaggaggaga ttaaaacact ccgcctaccc 
90541 gtaattggcc atggacttaa ccagcccata 
90601 ggactggcaa agagtactgg tccgataaag 
90661 gcccttgggc aggcactact agagctacta 
90721 gtgccaatcc ttcggacggc aacctactac 
90781 gcgctagacc tcctggcgta tcggtgttct 
908 41 ttgacgacta tctacggcat cccctgggac 
90901 ggggctcacc accgcgaggc gtttagagct 
90961 cggttgtttg cgtctatacg aataccgtcc 
91021 ctattgtgcc acgccaacga aaaagcccgc 
91081 ccgtgactta cagcggcgaa cccccgtata 
91141 acgtttcaaa gttacgcgag cgctgtgcgt 
91201 cacgagatag cctcgaagag gaggacgtgt 
91261 ctacccgtct gtacttacca tccgttttac 
91321 accactttaa gaagagccgt cctctcccca 



aacccaacac cgtttaccct ctctctgttt 
gtacttacgt tggtgttgtg actagatgcg 
aaggagaatg atatattttc ccctttgacg 
cggagcctcg cgcctatctc atcaaaaacc 
tatccgatct taatcccctt gaaggtcgct 
caggtttttc catgacgtcg cggaaccaag 
attgttgcgt cagaaaactc cggggtgtta 
tcagcatggt cccccaggat gactgcagct 
ttttgaaata gctccagagt cccgcgctgc 
cgcttgcttg cctgttggcc gtccccgtct 
aggcgactga agcgcgccac aaagctggct 
gcgtcgaagg tgttcatgat actgtagtac 
ctgtactcga caaaggagat agtcttaaga 
tccacggagg ccgggtctaa ccgttctctc 
ctaaacagca gcctcctagc cacagaagca 
aacgtcccta ccccaggaac gacggtctgg 
agaaaggccg ttttcgcatc atcctctcca 
gcccctcgac gcgcttggac ctctcgccgc 
cccagcaccc taccaaacat tgcagcccga 
ggcacggtct aggcgccaga ggctgcaatt 
taagatgcac accctggact tggtacgcga 
ccgtgcattt acgtcagcaa aagaagcaag 
ttccagggtg gggcgagtag aacaaaacgc 
agctgcagtc ggcgagatac tagacaggca 
taactttgat tcgcgcgagg actctatagt 
atcagatata aactgcgacg gaggaggcgg 
tcacgaagac gaagctctgt tgatgagatg 
gagaattgcg gcggaccctc attctccccg 
agaggacgct cgctgcggag cgcgcaagcc 
tcaaccccgc tcgcaagaaa cgactgtgga 
gttgggcgat cgaacaaggg acttggagca 
caatgtcctc gcatcagagc gtcggcgatt 
agaatcacag gagagtgcga cgcgcagcaa 
gctgggtggc attccccccc taagcgacga 
aatgaacggt cccatttacc cagattatca 
ccgctcacac agactcccct ccagaaaacg 
gtgtttatgc ctacctttac agtgaaccca 
gagataccaa aatttggagg cgccggtagc 
ggcctggcta tcaaaacggc ctcgagtcgc 
cttctgacgg gggaatgctc gttgcgcgcg 
tgcctcatgg ccttttctct gccgtccaag 
ctaaacgcgt acggatacag actttctcgc 
tcaatcgaac gagcgttcat cggacttggt 
ggcctgactc acttggacgt caagggcggc 
ataagcgact gtgtaatcgg agacctgagc 
atgcgggcgg agtttgaaat tgataccggc 
agaagtgcgt cacagatgac attcagcttt 
agcgtaattg ctgactttat taacaatagc 
cacgacgtcg ggctgacaat tgacctgtac 
cttgtcggct gcatctctcc ttgcctgtcg 
tactactcca acaaactctc cgtggactac 
ctgtaccctg ccctatttcc caccaccccc 
caggtagaag gcgtctttga gagtatcgcc 
cacctggaga gataccgctt gacgcacagg 
gcctttaccg gagtgcttga gctcgtctct 
ctgtcgattc ctctgttatg gactcctcgc 
agctgcgtcg cctcagcccc tcgtatccat 
caaagatcga aactctttcc gagggcagcg 
ctgaggccat ggcaaccggt gcgtttctag 
ctcaaagaat aacaacgctg acgtttttgg 
atagcgataa gcgattgaat cccatctttt 
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91381 atcgcctggc ctacatacgc gacctggtag 
91441 gcggaactgc ctcgcgttta ctcggcgcca 
91501 acacccacgc gcgggatctg tccaaaacaa 
91561 tagcgataga ggcgcagact cgcgaccaga 
91621 gtggattggc taccgcgtct accatgaaat 
91681 agtggtgcga ggttagcacc aacgccaagg 
91741 gacaaacaaa cgaacggacg gccaggtctc 
91801 aggctgccac cccagactta ctggtggatc 
918 61 agtccgcaag cgtcccggga gacgcttatg 
91921 gcgtcgtggg cgcgtccttg gatatgctgg 
91981 ctccccactc gactcagact acattggatt 
92041 tattcgaccc cgatctattt agccccgtgg 
92101 gcaccgcggt atgcctgcga aaatttctca 
92161 tcgcatcgac tagcgtgccc ggggcaaccg 
92221 aaccacgtga ggtaaatgag accaacaggc 
92281 ctttaaacct ggacgcgtca tcagacgttt 
92341 agactattac tccagcccgc tgggacacag 
92401 caaaccccag acacccgaac tttaagcaaa 
924 61 attttcccga ccatcaactc aggccgtttt 
92521 ggtgtgagga gggaaaaacg tttaccatct 
92581 tgaacgaggt tgtccactct agctgcgcta 
92 641 ttgtggaccg cgagggttgc tgggaagaca 
92701 aaaccgccga cgcgatatgg gacagcgact 
927 61 cgtaactcac tctggcgaag tggtatccct 
92821 ggaagagttt gatattcccc cacccccacc 
92881 cccttacaaa atcccagcca gatctcaacg 
92941 aataaaatga ctgtaaacgc atataaacgt 
93001 cgtggtagcg taagcagatt catggccttt 
93061 actcccggcg atggcttctt tccgggacgc 
93121 attcctcgct caccacgtcg taaattggct 
93181 agagcatgcc ccttgactct gccacgttca 
93241 ccttgttgac gtatctacgc gccttggaag 
93301 tattccgctt cttgtggaac atgatagctc 
93361 agatgaccgc catgattcca actatggctt 
934 21 cggaaaccat ggcatggaag tgaacgaagt 
934 81 tcgccaccaa aactgcgagg gccggtccca 
93541 gttcgacgat tatcaaaaac attagtccga 
93601 ccgtttgcca cagggtgatg tgaaagctgt 
93661 gtatcggcag ggaaattcct agcatcccca 
93721 gtccggccat tttatgtagc gccggtaggt 
937 81 attgagcgct cgcggttccc aggccgctga 
93841 agtgaaccac gtaaactgcc gcccccagga 
93901 caacttgcag aagccacgta gccagcgtcc 
93961 gcgtggtcgt tggccgggtg cacccggcca 
94021 tccgaactag aacggccgag attatgaggt 
94081 tgtagtaaag aaacgcaacc aacgacgttg 
94141 cagctatctg ccgcatccac actccatcga 
94201 ccaatgaccc ataaaaacac ggatatccgg 
942 61 taaaaagcac ggaggttgta agtgcgaaac 
94321 tgatgccttc gatcggacct atcccaacaa 
94381 cgacagctgc tccccgtcgt gccatggcga 
944 41 cggaaggtgt agctttctcg gccgtggaag 
94501 ggatgttata tgggggcgac ctggaagagt 
94561 tggaaatcca atcgagggct ccggtacgct 
94621 gcgtaaccgt cgtaagagct cctatgggtt 
94681 tcggagaagc gctggacgcg cctgatatta 
94741 tcactcgcac cttagctaaa cgatttaatg 
94801 ttacgtccac ggactacacc atggctgggg 
94861 agagcctgca ccgcgttgac gataacctcc 
94 921 aggtgatgtc aacaataggg cagctatact 
94 981 acgccctttt gactaggttg ctaaagacat 



gagagatgga gctagagggg atcgtggaac 
gctccccggc tggctttgtg gccggaacgt 
tgtccctggc cagcgtcagg gacgccgtgc 
gcgagagcca gctgtgggct ttgcttcggc 
ggggggcact cgggccgcag taccacccgc 
gaatcccaaa caaccccgct ctccagtttg 
tcatctcggc tctctatgtc gcccgctctg 
ctggatgcgg tcaatgcttt gtgtttgacg 
cctgtggcct actgatggac gccagaaccg 
tgtgtgaccg ggaccccagc ggggtgctgt 
ttttcgaaat taaatgcagg gcaaagtatc 
ctacggcgta cgccaacttg ctgaaacacc 
ggtctattaa aaaccccgca gtagagtatt 
aagcgctgat tacgtgcaac tcttcgtgga 
gttgcggtga ctttgatagg gaccacattg 
ggctatttag tgagccggac cttgagtcgg 
gagagttggc gctgtcggtt ccggtgttcg 
tactggtgca ggcgtacgtg ctatccggcc 
tggtaacgtt tattggccgt catcgcaaga 
gtgatcgccc tgaggggagc ccgtacaatc 
tccccattct gctatttgtg accccggtga 
ttgagatcga gagtctcacc gcgttcaaca 
ctcctgcgga tgtttcagaa ccgaccagct 
gaacgcggac acctttgagg aatttagcat 
tctcccgaaa cccgtcttca agcaaccagg 
ctgtccttct aaacgacgag acccctatta 
atcaggtgtt ttattttttc tatagtagtg 
gtataccact ggcacgttga tgctatcggt 
gctgtgggtc gtcataatat tcggtttcaa 
cttctgcgtc cgtttccgag tcttcggcta 
agggttgtgg gtttctgcgc gggcccctca 
acacggtttt tacgcgcccg taaaattcgg 
tgaccagtct cacgactagc atgatgatgg 
tggatgcggt ggccagattc ggggcctgga 
agctgtgggt tgctacggcc agcgtggagc 
ctagaacgtg tacgtagtgg gacacgatga 
gggccacaaa cacgcccacg gcaacagtca 
tggcgagtat aatccctagc atcagcgaca 
tgccgaggtt ggtcataacc gcgcgtccgg 
tggtctttag tatccgaaga ttactagagt 
agct,catgca aaaaaatact agcgatacaa 
ctgcctgctt gtgcgagagt agcagtatta 
cgagtactag ggtcacgtgg gacgcaataa 
ccgcggtgca ctctttcccc cgggcatatc 
agaaggatat cgccaccagg acgagtgtag 
tctccaaaaa tagagtcggg gctactccac 
ccacgctgtg gtttttctgc gtgtagtcaa 
tctgaggaag agacgccgtc actagagtga 
agaacacttg caccagccac gttctccagt 
tccccgacga gggtagcaga ggctcttctg 
gttatcgaga tactacgctg ggcggcagag 
acagctatac ttccagcgtt tctttggcca 
gggtgcgtca cacgcggccc ggtgtgagtt 
ttcctccgcc caacaacccg tccagcaggc 
cgggcaagac aacggcgctg ctaaaatggc 
gcgctctcgt cgtttcgtgc cggagaagct 
acgctgaatt gcctggtttt gctacgtatt 
agccttttcg tcgcctgttg gttcagattg 
tcaacaatta cgacatttta gtactagacg 
ctcc'tacgat ggttcacctc aacaaagttg 
gcccccgggt tatagccatg gacgcaaccg 
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95041 caaacgcgca gctggtggat ttcttggctt 
95101 ttataaactc atttgccgcg cctggattct 
95161 ttggaactga cgtattgcgg gcagccctag 
95221 ccaaggttat ggagacggat tccagaccca 
95281 cggggttttt cggccgcctg atggacagac 
95341 cttctacggt ttcattttcg gagatcgtgg 
95401 ttttggtgtt gaactctcta cgacccagcg 
95461 tgctgatata caccactgtg gtaacggtgg 
95521 gcatgtttgc ctacgtcaag cccatgagcc 
95581 ctctggggcg cgtcagagag cttattcaca 
95641 gagcccgtgc ggagcccatc tttaccccca 
95701 gtgggtggcc ggctgagttc tcgcaggtta 
95761 gctgtggacc ggcttataga acggcgtcca 
95821 aatataaaca cttttttgag aggtgcactc 
95881 tatacactct cctcgagtct aaccaaatgc 
95941 taacggccgc aggtttttgt gactttctgc 
96001 ggaaagagat aaagcagctg cgcggacccg 
96061 ttgaaaacga cgatgtggcg gtgtttattc 
96121 atgagatatt ggcactactg gtagagctaa 
96181 atgtggcggt cctgggcgcc tgcctgcgcc 
96241 ttgccggagt ttacaagcat tacgcttccg 
96301 cgcttgagag tgtatcaata acaccggacg 
96361 aaagctgcac gcgccatgcc cgcgatctag 
96421 tggacatgtc ggaagatttt attacaaaca 
96481 gtctgctggt ggagatagca aagtgtaacg 
96541 ccgttcgagg cgtcactacc gcgctctcgg 
96601 aaggagagca cgcagtctcc ctctttaagg 
96661 ttgccaagag cacgcaaact tttccggggg 
96721 aaatagtcgc ccttttagag tctgtaaatg 
96781 agctgtacgc cctgttaatg tgcaacagga 
96841 gggcgccaaa gtggagcaga aacctctgtt 
96901 agactccgct tgatgccgcg ctggcagacc 
96961 gagcggttga cttcgacgca ctgtaacatc 
97021 ggtttaacgg acatgtttgt gctaccagta 
97081 cagggcatct tcaggcgctc gtctacatgc 
97141 agttttgtca cgttcccgtc tcgggcgaac 
97201 tggtaacacc ggcgcgcgtt gccagcgccg 
97261 ccctggctcc cctgggaaac gccatgttgt 
97321 cgcttaagcg cgccgtggga agctttgctt 
97381 cgcaaactgg acttttagtt accctccgac 
97441 accacgtctc tccgcgggcg gcgatcgtaa 
97501 cgggcattga agcgagcgcg gctagctcca 
97561 gcacgcttcg agatggatat tttctctcaa 
97621 ctacaaagga ggtttcattt tacagaaagt 

97 681 gtcgcggcga catggcagat ttgttcgtcg 
97741 gtaaacgaat gggagttaag gttctattgc 
97801 cccagtcagt gtcgggttta gctgccatgg 
97861 tctctgtaga gctaccagat actgttgtgc 
97921 acccgtgtgg agaggaagtc gactattgtt 
97981 tcaaggctag ttcgagcacc acggaggctg 
98041 ccgacgggct gtggccggct ctaggtatga 
98101 cggaagacag gtggcccggt gaatcggagg 
98161 ttcagcttgg taccgaggat gattgggggg 
98221 acgctgtaat gcaggggccg tggttcgcaa 
98281 tgtacctgtt gctgtttccc gccaatgagc 
98341 gtggccaaca ccccaccctt aagctcgcct 
98401 tcaaccccgt agcctatagg tccatcatag 
98461 agcacgaagt caatcagagg ggttttgcca 
98521 gggcagccgg aaatctgcca tcagactctg 
98581 aggagctaag aagcgccgct cagaaggcgg 

98 641 cgctgccgga gggtgtccac ttgaatttgc 



cggcgcgcgg cgagcgcagc gttcacgtga 
cgcagcgcga cgggacacta ctgcgaactc 
gatttgttct tgtggacgat gaaaacggaa 
tttcagctag actgcgcgag gtcaactccg 
tcgtggcggg gcgcaacgtt tgtgtgttct 
ctaggttctg ctcgcagttt acagactcta 
aggatgtagc cttttggggg ggagtaaggg 
gccttagttt tgatacggct catttccaca 
acggaccgga tatggtttct gtataccagt 
acgagctgtt ggtttacgtg gatagctcgg 
tgttactcaa ccacgtggtg agccgccagg 
cggacgccct ctgctgtcag tttaaggctc 
cgcgcgggct cgctttgttt gttaggttta 
tggcgagcgt tggcgacagt ataaatattt 
gcgtcgctat cgaggggtgc caattccctc 
aagatctgag actcgacgca tacgccgcta 
ggggtattgc cgccaccccg acggaggttt 
aaaagtacct gcgccccggt gttgcgcacg 
acagtcccat cgttcgagag cagttcgtca 
tcccagcggc cctggagagt cccgaagtat 
gggtcgtgcc ggtgattagt gacgccggag 
ttaacgttct agcgcgctgg gatctgtata 
cctgggaccc gtcccgcggg gggtccgggc 
ctctgagcgc cgactataac agattccaga 
taacaccttt agagatgcta gctgcgggtg 
gtcgccccaa aagcagggtc ccgctatcaa 
tgctgtggga ggacgtgttc ggggcaaagc 
gtgtgcgggt taaaaacttg cggaaggacg 
taaaccactc agagtgcaaa actcacagag 
agctgtttgc gggacccaga tataagctga 
ttctagaatt ggacaatact ggcacctgca 
tagcccctag cgcgtggcca caggtttacg 
aaccaaccca catggagggc agcgtcgaat 
tttactctct atggacagat ccgcaccacc 
tgtgtcggcg cggtagcgac tacaccgcag 
tcttgaaacg cggagctcgc gacgcatctc 
cgcagaccgc ggctgtgcct gggtgctggc 
ggaaatccgt ctacggtggc ataacggcgg 
tctatcaacc cctggtgtta ggaattaaca 
ccgccgcgtc tgcgggtgaa ggcggtggcg 
atgtgtcggt ggaggtagac ttggacccag 
caggatcgtc tctcgccagg gccagactct 
agcgggacat tgccctagaa gttgagatcg 
atgactctgt gcaacagcct gccaacaagc 
tgcacgaacg aacccttttg ctagggggat 
cgcgaacgtt tgactgttta gttgccagct 
cgctgtacaa acagtggcac gctactctat 
aaatttttgc ttacctaggg ccagaattaa 
gctttgttgg atttcccgga ctcccgaccc 
tgcgcgatgc aatggccgcc tatagactgt 
gcgcgtttca ctttttggct ccatgggacc 
caaaacgggt agagggggcg gtacacaggc 
ctgggcgggt atcatgcatt ttagagtcgg 
agtttgactt ttcggcgttt ttccccacgc 
gcttggctga ggtggttaga ttgagggcac 
tggtatcctt ttttgggggg ctgcagcaca 
ccctatccaa cggaatcagt aagcggctgg 
tctgtacata tgtcaaagat ggcttttggg 
tatcctacgc cgacgcgctg gtttacgcag 
ccctcggaca cgtgtccgag atggggtttt 
ggctggaggg tttgtttaca gacgccatct 
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98701 
98761 

98821 
98881 
98941 
99001 
99061 
99121 
99181 
99241 
99301 
99361 
99421 
99481 
99541 
99601 
99661 
99721 
99781 
99841 
99901 
99961 
100021 
100081 
100141 
100201 
100261 
100321 
100381 
100441 
100501 
100561 
100621 
100681 
100741 
100801 
100861 
100921 
100981 
101041 
101101 
101161 
101221 
101281 
101341 
101401 
101461 
101521 
101581 
101641 
101701 
101761 
101821 
101881 
101941 
102001 
102061 
102121 
102181 
102241 
102301 



cgtggtccac 

gcttccccgc 

cgctggtagc 

gggcctgcga 

gtaccaggac 

gcttgctcga 

aatccccatc 

actgtatggt 

tatctgcctc 

catttttatt 

tgtttggggt 

taaaacatat 

agtatcagcc 

gacgccagag 

gtaaatagca 

catgtagttg 

cgtgtttagc 

gattgtcttg 

gcgctttgtg 

gtcggtcggg 

gtttacccgg 

atccaagcac 

ggtcaacatc 

gaaggagggg 

ccagaccaga 

catttcgtcc 

catcactagg 

ggtcccgctt 

tagatagctc 

cctcctccga 

ggatggagaa 

acatctcctg 

gatcccacag 

gaaagctatt 

gcccgagtcc 

cgggctgggt 

gggtgatctc 

ggtcctctat 

tgatcacaga 

cgctctgccc 

tcgtctcgtt 

tcatgttgac 

cctcgcccat 

ttttcctgcc 

gttcccgcag 

acagcacgct 

ccgtggtcga 

tgtcgtagtc 

acccctctcg 

cgcagctctc 

tcgcgccggg 

ctatgtactt 

tactgcgaac 

gttcggcgac 

ccgcgctcac 

gcgtagcgtt 

ttgaccgaat 

tctccttgaa 

atatttgctc 

ttttccgctc 

gttcgatgga 



ccactgttac 

caagagcggg 

cgcggtatgc 

acagctggta 

ggggatcgag 

cagagactgt 

gcccgtaccc 

ctatcttacg 

gtgcgacgcg 

tacctaaaaa 

acacacggta 

attgattccg 

actactttag 

gggcaggggg 

tcaagtatgg 

ggcagcaccc 

gtccacgtgg 

gatatgttac 

gagcagttct 

cgatacagca 

tcttccaggg 

gagcgcatgt 

agtttctccg 

ggtaggcctg 

tcgtcgacga 

acggtcgcgc 

tttgcccagc 

tgtggaattg 

tgtaagataa 

gcggtacgcc 

aaagtatggc 

accttggttg 

acgagatagg 

ggccacgtat 

tcccgcgccg 

actcccgtct 

gctctctcgg 

ggtcttaaac 

cgtgcgaaag 

aaatccgggc 

tagatacgat 

gatgagttta 

gagcttgtcc 

caccaaaatc 

ggcgtggcag 

gccgtccttc 

gtctatcgcc 

catgatggcc 

caggaggctg 

cagcgaggga 

ggcgcgcttg 

ggcaaagctg 

aaagtccaag 

tcgcaccgct 

accacggctg 

gagcgtgttg 

ggcgttgtat 

gagcattgtt 

ctcctcaccc 

tacctttcgc 

gtccgccgac 



tggttgtaca 

gccggcagag 

gactctagcg 

gccggcgctt 

tcgtctacgc 

gggcagaggg 

tggacgctct 

tccattttca 

gatgaatcta 

taaagaccat 

tgggcatcat 

gcacaggctt 

tacatagcgg 

tgatgggtct 

caggggtgtt 

gtgcctggtc 

cgcctatata 

gcagtataca 

ccaggtacat 

ccagcctgtg 

gagtcaccac 

aggtctcgca 

acgacgcgtc 

gaacctctct 

tagttgttac 

tgtgggctag 

tgctcctcgt 

agagccgcga 

gcctcgagcc 

tcctggtgtg 

gctagcagta 

ttggttattc 

cgctccatat 

ccgtcgtctc 

gacttggcgc 

gccgccgcct 

tcccggagct 

aagttgttta 

gcttcttgca 

agggaggtgt 

ctaacggtct 

accagccgcg 

acggccttgg 

ttgacgggta 

ttacacacct 

catattggct 

accacctctc 

acgctggcgg 

ttggccacat 

acgtccgtgg 

agccgctgga 

gcggtgccgt 

agcgacatct 

tccccctcgc 

tctaggtggg 

gtcagaatag 

actccctgac 

ttgggggttg 

ggactctgga 

cctttgtttg 

attttaccgg 



accgcttcac 

ccgcgaaggc 

atatgagcac 

ttgccgagcg 

tactcccccc 

aaattgtgtt 

tcccaccacc 

aaacttatct 

tgaatgtgga 

aaacgttatt 

aaaacccctc 

ttcgtccgta 

cgcattgagg 

tttggataga 

tgatttttgg 

aaaggggttg 

catcaacctt 

ctcaatttgc 

ctggatgata 

cgacagtata 

aaaaagagag 

ggatatctcc 

tactctcatg 

gacttctgtc 

tgaa'tcgtcg 

cggatcgatc 

cagactgggc 

tggagtttct 

gggttttttt 

taatcaaaaa 

gggagattga 

tgttcatttt 

cggccgtgta 

ccat-taggtt 

cactcccggg 

gggagacgcg 

gatccaaaag 

cgtatccctc 

cgggcatgtt 

ctacctgcgc 

ctgttatgtc 

acgcggcgga 

aggoccaccc 

ccgtgttgag 

cgccgcagat 

gccacaacac 

tgcgggtgta 

tgcacctggc 

acagtttacc 

gcagcttccg 

gcggaatcag 

cgggttcgct 

gtaacgtgcg 

tgtacattcc 

tttgccaatc 

tcgtctgtat 

cttctgtgta 

ggtgaataag 

ggccagttgt 

catcagcata 

ggagtagagg 



caagatggaa 

gagcttgtct 

cctccatcag 

caacaacccg 

ggcagtttac 

gactcgcaaa 

cttggttttg 

aagcatgtta 

ctttccaatc 

ttttttcagt 

catctcacca 

gcggtccacc 

tgggctttat 

gtctgtctgt 

cccagtagca 

tggttggtaa 

cgcatcttta 

acaaaaagcg 

cacagggtaa 

accggagcca 

aaccccttaa 

gagccctcct 

tcagtgaccg 

acgaatcgag 

ccttttgtga 

tcggccctca 

ctcgttgtcg 

aactctcgcc 

gaacaccgcc 

tccaagatga 

gctgttggag 

gaaacagcgt 

cgccggtatg 

tctgatgtcg 

aagggccgct 

cagcagttgt 

cccgctattc 

caacatcccg 

gccgccctgt 

gccgctgagc 

ccctatgtgc 

gctggaatgc 

agggccctgg 

aagctggcac 

tcgctgtagc 

cagacactct 

gtggtagaat 

cagctccacc 

ggccaggtca 

ccacagctta 

acccagacag 

ggcggagaaa 

atgccacgtg 

atacgtggcg 

cttggcgagg 

ctgtctaata 

ccctagctcc 

cacccaaccc 

agcctcaaag 

gcgaaggcgt 

gaccgtggat 



gactttgtag 

gccttgctac 

tctgtgcggg 

cagttttgga 

aggaacggca 

cacgactgtg 

gggcgcattg 

aacagagcaa 

tctgattatg 

ttatttttgt 

gctagtcgta 

agctatagag 

tacaacgcaa 

accctgcgct 

tcttggccat 

cgcacatcag 

gaaggggggt 

atgatgtggc 

agtctataag 

ctccgagcac 

aggcgggcag 

gtccgtcgag 

acgtggtcgt 

gagtcgcgtg 

tagcctctac 

tagtagcgct 

ttaactggca 

acaaagagag 

acacacagct 

cgtgccctga 

taggaaacgg 

agcaactcct 

tacctagact 

ataacctcgt 

gagctcgcac 

tcgcggaggt 

ccggttctca 

ttaatgccgt 

ttggttttcc 

aaattggtac 

cgcatgcttt 

agctcctctc 

gcctcgtcct 

agttttgcgt 

ggtgagtcga 

ccccgcttgc 

atattcaccc 

acggcctcca 

cgctcgtcca 

gggtggacgg 

gctatccagt 

cacgcggtta 

gcaaaaatct 

gctatttcct 

tcctcgtagc 

gccgcctcag 

cccatgagga 

ccatcagcgg 

cgcggggtgt 

ttttgcttgg 

agacgctgcg 
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102361 agggctccga ggagaaaata acgccgcctc 
102421 tcccaaacga ggtatatttg aactttacgt 
102481 gtatacgaga gctgtcaaga aaaacggttt 
102541 ttgaaaggct gccaagactg gaaactcctc 
102601 ccgtatacct cattagcggg aacgccggct 
102 661 acgaaaccat ggactgcgtc attacaggcg 
102721 cgaaactttc ctcggcattc gcaacccgcc 
102781 ttcggggaaa ccacgtccag gcgcagctcg 
102841 cgcctcctat cgaggagctg caaaagcggg 
102901 acatcacgcg ccgccttttc gaatctacgg 
102 961 ctctggagcg cctgctgggg cgtgcaccgg 
103021 acggctcgct accggcgttt accagaacca 
103081 ttggacgcca tcttctcacc gtggttgttt 
103141 aatcgccgca atacgccgag ggaaaggttc 
103201 agacagattc gctggagtct cgctttgagc 
103261 gcgagaacgt tctaactcat attataacca 
103321 ccaccaattg ggcaattttt ataaacaaca 
103381 taatgaaggt gctagagtac gggcttccga 
1034 41 catttgtggt cccagaggcc tacatcaaca 
103501 tgtactcgtc ccacaaggag gtgagcgcct 
103561 tgtcaggaga aaggcaattc gtggtgttta 
103621 cggcattcga tgagtataaa aagataaccc 
103681 tcgcggccaa cgcgagcagg gtgagtaact 
103741 agacgcagtg cgagtactac tcggaacacg 
103801 atgtcctcaa cagtcaggtg tcggttacta 
103861 gcggcacgtt tgaaacgttt gatgccgtgc 
103921 gggagacgtc cgtggagtac gcctaccgct 
103981 taaactttta caacttttta aagcgaccag 
104 041 acaggcgcat ggccgctctc accgccaagc 
104101 cgtgcgataa tcccagcggg gcgccgctaa 
104161 ttacgggcgg aactacaaac gactgggatg 
104221 acgaaggagc tatagacatg ttatactgca 
104281 aggaggttta ctcgcagttt ctgatgctca 
104341 tcatggacct gtttggtggg gactttgaat 
104401 taagctataa ggggtgtgag atttttgtgg 
104 4 61 ccctccagac agacagctac acgcttatgg 
104521 tggaggagct ggcgcgcaga aagctacacg 
104581 acatgcctcg catggttctg cgcgaccagc 
104641 tgagcgagtt tgtggagtcg gtggacgacg 
104701 atgggctgag ctccaggctc gccatgacta 
104761 aggtggccat atgctttccc cgcaacaacc 
104 821 cacgcaccgt gtcgtcaagg tttctacgga 
104881 agcgcgacac tgtcataagc gagcatatat 
104 941 tcgtgtattg aggtcaggca cgcaagagtc 
105001 atggaaacgt gtagtcctcc cgttacgttt 
105061 tctcctgctt ggaccctccc aaactttgaa 
105121 agactgatcg ccgtgggggc agagtctaaa 
105181 attcagcacg gcgcctcaat aacggcgtta 
105241 tacgcgttta ctcacgctga gaacactagg 
105301 ctggtggttc ccttctgcgg ctgggtctgc 
105361 tccggcgggg tccttactat aagctgggat 
105421 gtctatcgcc cgcctacctt acagtgtcac 
105481 gtatgttcca ccgctgccat aaccgacgcc 
105541 gagggggacc agacgcaaga tcaagatgga 
105601 gagtctgatc tctacggtac caacggagcc 
105661 ctttccaaca acgactgacg acggaccact 
105721 ctaccccatt taaaaaatga caataaaaaa 
105781 gtttttattg attgcttggc gggtttttta 
105841 cggtcgtccc tggtgcggct gtgtctgcct 
105901 cctctgagcg tggttggcct cgccgcggct 
105961 gggattgcga acgtcaccac gcggtcgttg 



gccccgtcga agattttaat ccgcagcttt 
ctatgcacgg aattcagccc gttgtagctc 
ctgccgctat ggtgccgccg ttagaatggt 
tagatataga gccgttacat ctaccctttt 
ccgggaaaag tacgtgtatt cagacgctaa 
ccacccgcgt ggccgcacaa aacgtttaca 
acatcaacac tatttttcag gagtttggat 
gaaagtacca atactcgtgt tcctcgagcc 
atatcgttta ctattgggag gtgctcgtag 
cgtcccgcgg tgagtttgaa aacatcaggg 
gatccttgac taggctcgcc ttctgcacca 
atatcgtcat catagacgaa gctggactac 
actgctggtg gatgttgaac gcggcttaca 
ccgtgatcgt gtgtgtgggg tcgccgaccc 
ataaaaactt aaagtgtcac gtcaggtcga 
acagaacgat tcgtgagtac gtttctctat 
agcggtgcca ggagtacgag tttggcgagc 
taacggagga gcacatgcgc ctagtagaca 
accccgcaaa ccttcccggc tggacgcgcc 
acatggcaaa actgcacgcc cacctgaaag 
ctctaccagc gtacacgttt gtgaagacgg 
agcagccatc tttgtcgctg gataagtggc 
actcccagag cagggaccag gacgcgggaa 
gagtagtggt ggccagaacg gacgtaacct 
cgcgcatgcg caagtttgtg tttgggttca 
tcaaggacga cgcgtttatc aagactcagg 
ttttgtcgac cctgctcttc agcggcatga 
ggctggacga ggggagggtc cgggaggcgt 
tgattccagg cgcgtctgtg ttagagagcg 
actttagggg tttgaccgac ccaccaggct 
acgacaacga cgtggtgttc gcggccctga 
actacgagtt tgtgagacca gagaccacgc 
agactatgtt tgtgggtaga tactccatat 
cttccccctt tgacacgttt gtagataata 
gcagtatgcg cgggggcgtc tcttcgatcg 
ggtacacgag cgccccggtc tacccgtttg 
aaggaatcgc ggaactcttt ggggccatga 
acgggttcat gtcggtgctg aacgtaaacc 
tggagctgga catggccacc gcggtagact 
ttgccagatc gcaagggctg agcttagaca 
tgagaattaa cagcgtgtat gtggccatgt 
tgaacctaaa cccgctgagg gaacgtcacg 
tagcagccct gagggacaga gacgtccaga 
gacaaccgac cgcgtgcgtg gtttgcgcca 
attacctatg ctctgtatgg aataaaaact 
caggttattt gtagctgcga ttgggggtac 
tgcgatgtaa caccgcaggg cagcttcgtg 
gtgttggact gtggcgtaga gttttgctcg 
gtccccctga ccaccgagga cgggtcggta 
gtaggccggg acaggtgctt gcgtagcatg 
acgagccaga cagcttacat tagcgttgcc 
gccctagact gtacccgtgc agaaactacc 
tccgagtcag atcccttata cgccgaccag 
ggtcacgatt ttttggaaac tattctgatg 
tcggcgttgc tggagccgtg ttttccctgc 
cgacaagaaa acaattcctc taaccccacc 
gagtttatgt aaacagataa cgtttatttg 
catgtgcctg agcgtgtttc ttctcggcct 
ggctgctgtg gattgggtta cagattgccg 
gccgccgcgc tgggtctgtc cttcgccgcg 
agacgaccgc aacgcacttc ccatggccgc 
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106021 
106081 
106141 
106201 
106261 
106321 
106381 
106441 
106501 
106561 
106621 
106681 
106741 
106801 
106861 
106921 
106981 
107041 
107101 
107161 
107221 
107281 
107341 
107401 
107461 
107521 
107581 
107641 
107701 
107761 
107821 
107881 
107941 
108001 
108061 
108121 
108181 
108241 
108301 
108361 
108421 
108481 
108541 
108601 
108661 
108721 
108781 
108841 
108901 
108961 
109021 
109081 
109141 
109201 
109261 
109321 
109381 
109441 
109501 
109561 
109621 



gttcactggc 
cccgagcgtt 
gtgtgggtcg 
cgccgacacc 
aagcttggcg 
agcgcgtcct 
tagagagaag 
tatccctgtg 
ccggatgtgt 
ttacagactg 
tctgcaggct 
ggcgcgtcga 
ccagcgtcac 
caatggagga 
gggcgagacc 
aagtggtagt 
ctactggccc 
actccattta 
ccaccgggta 
ctttctacct 
attcacacga 
cgqggaqcag 
ggtacacagc 
tccaggtttt 
ccacctttcc 
cgagtagatg 
cccgtgcgcc 
ctcggggggc 
gctagcgcac 
cctttctaga 
cgagctctgg 
caccccctgc 
tggcgccggg 
tccgttttcc 
acaggcgcta 
ctgtccttta 
gtaaagcagc 
agggaatcat 
gtgacgtctt 
ggtgtgtcaa 
gtcgttcggt 
ggaccgctac 
tctagccttg 
tcgagcctag 
ggcggttgga 
aggatttgat 
ttagtaccga 
atccaagcaa 
gctaacgcta 
gctagggcta 
tcatatttgt 
tttggatgtc 
ccaagaagct 
ggggggcttc 
aagacctttc 
cttgcagtat 
tgtttttttg 
caagattgga 
tggatcggtg 
ttgggagggg 
tataccccca 



gtgtctggcc 
ccagaaggcc 
taatgaggca 
tccggttgct 
gcggcccggc 
cgcccaaaca 
cgcgccgcct 
gaggtacact 
acgtccgtcc 
gagctggtct 
tttattgctt 
gcttgcgctg 
gcgcaggtct 
taccataaac 
cttgatggat 
gcaagttgtg 
ggtgaccacc 
ctgtcgcggt 
tgggtaggcg 
gtcttcgtga 
gacaggggcg 
gacttctggg 
ctgtcgataa 
ccgcgtgcga 
aaaaacccgt 
ttgcgtaagc 
tggcccggcg 
gaaaagcgcg 
cgcagtttgt 
atgggacgcc 
cagctggtcg 
ggtagcccac 
gagacgacac 
tctggtgttg 
ctcatcttta 
atccttcggc 
ccaggggagg 
ctaaagcgaa 
cagccaatcc 
cccacagaat 
tgagcaagtt 
cgcagctggc 
ttgctttgac 
cccagcagcg 
attctgtaca 
acatcgggtt 
ctctatatgt 
ccctttgttt 
gggctagcgc 
gcgctaacgc 
gagcctggag 
atatctgtgg 
gtaatattcc 
gatctagagg 
aatggtagat 
atttaagtgg 
tttggtagaa 
gaacaacaaa 
ccaactgtga 
gcgtagcatg 
attagccccc 



gaccgattga 
tctccgagag 
cagagttgcg 
gtctggagga 
tgttcctttc 
cgtccatcct 
agacacactc 
ttatccaccg 
gacgatcgcg 
ctaatctgct 
cgcatgaccc 
gagaacgagg 
tttctaatgg 
atggtgtcaa 
tccacggaaa 
cccgtggggg 
tctactggcc 
taggaaccgg 
ttgttttcac 
ggtacgcatt 
aagggtgtcc 
cgtgggcgcc 
ccgccctgac 
ccgtcagcgt 
gcatgggatg 
tgggaggcac 
cgtggtacgg 
tccaggcaaa 
attcgttgag 
atgagggggc 
taaagagtgg 
agggtctcct 
acgccgggcc 
tctcgggtat 
ggtcttttga 
tatgtcctta 
cggaccgaga 
aagcagcttc 
ctgaacgact 
agcttcaggg 
tttgatgttg 
ctctaaaata 
gagcttggta 
cataaaccgc 
ttggtttatg 
gtttgcgtta 
aaagcgtgta 
cacaattcaa 
taacgctagg 
tagggctagc 
cagccatttt 
actggaggca 
caccaggaag 
aggaggtctt 
acaccattag 
get cataaaa 
agccattgca 
ctgtcgacgg 
cgctagccaa 
aatggggcaa 
aattggcaca 



ttttcttcgc 
ggccagctgt 
cctagacgac 
agccgtgtgc 
taggaacctg 
acgcaaggac 
acttggcttg 
cagaaaattc 
tgtaatactt 
tggcgtgagc 
gctccgagga 
aggttttggt 
tgtccgtcag 
agccgacata 
ggtcgggtac 
ctggtggccg 
acccccaccc 
taccaacctg 
cgtaacttac 
ggcctccaaa 
gtaggtgagc 
ccacagcatg 
cagcctgtgc 
ggtgttgatg 
ccgaaacgac 
gggtaccccc 
atcctggccc 
aatg'tcttct 
aagaagtctc 
tatattaaat 
gtgtgtggat 
tcgtttcggt 
aatttcgctt 
gtttacatga 
agattggcgt 
gactttggcg 
atct'cgtctg 
tctttaaagt 
gcaaacggat 
gggttgcagt 
ggagatgtaa 
cgcttgggct 
gttactatcc 
ctcattcttt 
tacgggcttt 
atataaacac 
taaaactatg 
tagaatcata 
gctagcgcta 
aatgaggctg 
ccaaaatctg 
gccattttcc 
cggtcatatg 
ttggcagcgg 
accg.cgcggg 
aatgtatgcg 
ttagtgcggc 
gacaggatat 
aattcagcta 
catttcatat 
tggtaatata 



tgtgctgcca 

ccgtcgccac 

agagatctgt 

gttggcgttg 

cgatagtcgt 

ggtggttggt 

cgcgtcggct 

gtaaatgtac 

tcttggtttt 

tctgcgacac 

ggggcagtga 

gcacgcaatg 

ctgacggcgg 

gttggcgttc 

gcaaagcggg 

catttctgta 

actaagcacg 

tgcaggtcta 

tcaatctgcc 

aagtgcgggc 

accaggtggt 

aagacgagcc 

caccccagag 

agaagcactc 

gggtacgatt 

ttccggacgc 

acgataacta 

tttgggggga 

acgtacggct 

tcccgctcga 

acgctggtgt 

gggggagccc 

gtgggggtag 

gatgcctcgg 

agtaggaagc 

gcgacaaaaa 

gagatgactg 

cttgaggcat 

taacccaaac 

gtgcctttac 

acagttgacc 

ctcccggtcc 

atgctagcat 

cgggagtcac 

tttgccagac 

atacaagttt 

ttatgagggt 

aatttaactt 

acgctagggc 

gccaccagca 

tactgtcatg 

aacttgtgca 

cccaggacga 

accgcggata 

gggcagtcgt 

atcgttccgc 

gtgaaagtgt 

gccaaacatc 

agttgcattt 

ttcttagtgc 

ccgccatggc 



tggccagggc 

ccgccccggc 

gcctgggtcg 

tagcggcggc 

ctgcggtcgc 

ttgtatcgga 

tctataacgt 

acgggaacca 

cgcgcttgaa 

aggacgaaca 

cgcttcctgc 

gtgaatttag 

ccgagttcgt 

tctccatccg 

gttggggtgg 

sggtggtcag 

gtcaatgcgg 

gcttatgtag 

agtctacggg 

agtctctgaa 

gttgtctgtt 

cttgggacgt 

tggcgtgtga 

cctgttccgc 

tctgaacggc 

taaaggctaa 

cacgcacctt 

agacttcttc 

gttgcatttc 

cgtcttccca 

tgatgagagc 

ctgtttcacc 

aactatttga 

tctcgtgatc 

cggtatacaa 

gaaaggccca 

agattgagaa 

gtttccattt 

cggttttgga 

cataattccg 

tttcattatc 

ccatgtgaaa 

atagaccagt 

gaaactaagt 

acacccaatt 

acgatcaggt 

cagaggttag 

tggcgctagc 

tagcgctaac 

ccggaagttg 

tttcttgacc 

tatgcaacgc 

gcaaggctgc 

ggtaagaggt 

ccaaggggag 

aaagtcactt 

acccaattaa 

aatagaagct 

acagttgact 

atgcatatta 

gccgtgcttg 
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109681 gtattggtgg tgatgttcac ataaacagcc agctgggggt gttttgttta ggtgggcttt 
109741 tgtggtgtat aggtatacac gcgctggaca ttagggggcg ccttattaat acgatgtgga 
109801 aagcccagct gcaatagcat cagtaaacag ttttccattc taaaaatatc tatgggatta 
109861 tgctatgcac tgtgggttta agattggcaa aagatctccc ccatgcaaat gttttagggt 
109921 aggctgtaca tggaataggt aaacgcttgg gggtcttcta actcggttgc attaaagggg 
109981 tcaaggcttt ggtttggttt taaggcgatt attacagcat cgtgtttcaa ggcgctgttt 
110041 gggaaaagga gatttctgca ggtgcagtgg ttcccccggg ccttatatct tgcagcttta 
110101 gaaatctgct ttctcaaacg gaactgtgta atcgtcataa tgctgcagag caattaaacc 
110161 caaagatatc tatttttaaa gctccccctt tcgcggttgc ccccacccac acccctgcat 
110221 aggtttttgt aataggttcc atatacccag ggcggcgact attaacactc tctcagactg 
110281 atagtaaact ttttaaaaaa acagctttat ttaaaaatgg gggtacaaaa ctttacaggt 
110341 gtggtaaaaa agttattggt ttctccggta tctttggcag ttgtggggac atcgcatctc 
110401 ctctggttca gcgggctgtg tctgaaacgc ccgttgcagg tcacggacac gctgaccccc 
1104 61 ttgtctaatc aatgggctgg tggacgctat gtctgggtag ggcaccgggg gcacactctg 
110521 ccgtctcggt ctcagaagca cattgccgcg ccgcctagcg gattcatcct cagttcgtct 
110581 gcgcacgtgt tgtgcgaaac gcccaccaaa tagccctgct ccctcagagc ttcggtcgac 
110 641 taaaacaacc gcaacagaga agggctctgt tgcgcggggg ccagcaccca ggcgactggg 
110701 gcccgcggct tcgctcgtgg agctgtctcg cggtgccagt gccataaacc tgcgcgcaaa 
110761 ctcccgcagg ctgcatctag gccgcatggg ccgctcaccc gcagaactgc cagatggtgc 
110821 aacgggttgg tcccgggggg gttcttcaga ctcaggcgtg agttcagaca ccaggcagat 
110881 tattgcagag tttgagcttg tatgtgggga tgcgggcgcc gcctcttcct cgtcggggat 
110941 aagcactggc tgatcggtgg tattcaggct gccgctaaca tcggcaggtt cggtgtcccc 
111001 atcgctgtcc agagttaagt ctataatttc cccgttgtcc cccccgttgg tgcgggagtt 
111061 ggttctgggc tggcgtcttc tcagcctggc gctgcgccga ctagctggtc ctggggcagc 
111121 cggccttctc ccccgtctgc gccctctggt gggtggcccc ggtcgtgcac gtgctggtct 
111181 ggagtcttct tggcggggtg cctgagcaga actattgtct gtgctggttt catcgctcgt 
111241 atcttctggg tcggttaggt tgttggggtc aacctctatg tcgctgtctg tttcttcctc 
111301 agacgaagag ctcgatgaag aggagtcaat gtattctacc cctcttccgc gggctattgg 
111361 caagatcggt ctcgacgcta cgcacagttc tgcttggacg atgagatccg tgacaaaggg 
111421 cacagtgtct tcgtgaaaca tcggccaaaa ctggcgagtg agctcttcct cgttacagcc 
111481 atgctcgcac agtgtatcca taacaatgtt ccgcatcacc aacgctagct ctggggtctc 
111541 gaatagctgg tcgagccttt cgaccagcca gtccaccagt ggctgcagtc ggggagcccc 
111601 ggcagtccca ttagcgttga ggggcacaaa tgccatgggt ccgttccacg cagagatatt 
111661 ggcgggagca tcgccagaat ccacggccaa aaattgcccc tcaaaactgt cttcgtcttc 
111721 ttcgctgtca tagtcaaagt ccacgctcac ctttgtttct ttaaactcgc tgtcgctctc 
111781 gatggtgtgc accacagatt cgaccggcac tttgcaaagt ggacaggtcg ggttttgtcg 
111841 tatccagcgc gtaatacaca cgtagcagaa cgcatgtagg catggaagcg ccatagagta 
111901 gttgctgggg tcctccaggc agatcgggca tcgctctgca acagttgcca tggtggcagc 
111961 gatttggaag agtttccaaa tgaaaaggct gtatcagctg ttaaaaccag gcttggtgcc 
112021 attcatatat ctggctgcaa aactcacgtg gctgtgcacg cccattcaac accacccata 
112081 tgcttaaaat tagcatcttg aacgcatgcc aaatttgcac gggatacggt tccaatttat 
112141 cgaacatctg tatctcaggg gtatagcatg gggacccgtt tgaatgcgat tggtgggcgg 
112201 gaaacccccg ggtgagcaca cggtggcgct ctattctctg cgtgtgtact acgctgcttt 
112261 ttggggttgc atagttaagg gtttggccat cggt.gccatt taacacaaaa cggtttgccc 
112321 tagccccctg ccctagcccc ctgccctagc cccctgccct agccccctgc cctagccccc 
112381 tgccctagcc ccctgcccta gccccctgcc ctagccccct gccctagccc tattaaactc 
112441 cagtttatct gctctagggg ggatgccgct atttaccacc acaccccccc cgattggcct 
112501 attagcacac ctaacctcct gagtgtgagc gcggtataga caagctgagc atatagtggg 
112561 gagaaactaa tggcagtagt gttactaggg gtcacagact atatatcaca caaatggaca 
112621 cattgagtcc tttctactct cctcctcgga ccagcttaga aatgctataa ccgtggaata 
112681 gtaccagtag taactagttt actatatttc ccccattttc cccctcccca accatctccg 
112741 gccacggtgt tgagccactt cccaccaccc gcgtcccact cccttgtctt tacagaccca 
112801 ctctggctct tctgaaccca gtctctctct acccgggcca tatctggtca agggtcacgg 
112861 gcccgcgccc gagagagagc ctggcccccc cagcccgcgt ctcacccccg catttgaata 
112 921 ggggggcgtg gtctaagggg gggggccaaa gtgacgtcac ttcctgtgac gtcaccggaa 
112981 ggggcgtggc cggaagcgga aggggaggag tcaatgacgt caccggaagg ggaggagcag 
113041 gaaatgacgt aggcggtagt gacgtaggcg gtagtgacgt aggcggtagt gacgtagcgg 
113101 aaggggagga gcaggaaggg gaggagcagg aaggggagga gcaggaaggg gaggagcagg 
113161 aaggggagga gcaggaaggg gaggagcagg aaggggagga gcaggaaggg gaggagcagg 
113221 aaggggagga gcaggaaggg gaggagcagg aaggggagga gcaggaaggg gaggagcagg 
113281 aaggggagga gcaggaaggg gaggagcagg aaggggagga gcaggaaggg gaggagcagg 
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113341 aaggggagga gcaggaacca tcaacccgcc catcaacccg cccatcaacc cgcccatcaa 
113401 cccgcccatc aacccgccca tcaacccgcc catcaacccg cccatcaacc cgcccatcaa 
1134 61 cccgcccatc aacccgccca tcaacccgcc catcaacccg cccagtaaac aaagaccacg 
113521 cggtcaatca aaatttaaaa aaaactttat taaaaacaac cactcagcga taggggaaag 
113581 cctggaagtg cccaccgatt gggcagacat gtgagcaata aggaacgtgg gctgctagat 
113641 acaacgcccc cttcgttcct cacatgtcgt ccggggaggg ccttgtcttc gcgtcagcag 
113701 agggcggggc ggggttcagc gtcagcggat ggaggcggga gtctaggcgg agtctgcgtt 
113761 gtgctgggcg gacacatagt tgtggatgta ctgatttttc ttgttttcgg ccgcagggag 
113821 gcgctccatc gtgttcagga gaggtacgga ttgcaccagt ctcctccgtc ctcgtcgtcc 
1138 81 gacaccacct cgatcttgat gggagcgcgg cggagggcct gggccacgcc ggggctcggg 
113941 ccggggtgct caaccaccag ctccacatcg ccggccccgt cgatctcgag ctcgtcgtcg 
114001 ggctccggca ggcacagctc cgtggccccc atgtgcagga ccgaggtgga gcgagagccg 
114 061 aacccgggct cccagtcgac ccgcggggct cggcggcggg gagcctcggt gatgggcagc 
114121 accaggggct cggcctcggc gtcgggctcc agcagcgcca cccggcagaa ctcgctcagc 
114181 agctcgggga tcagaagctc cgagggctcc acggccccag cgccgcgccg gccgcaggcg 
114241 aggtacacgg ggcgcagcca ggccccgagt ccccatcggt tggccgcgcg gtggctctgc 
114301 gcggcgccct cctcaaagtc cgggtcgtgg aacccgaggc cctcggcctg ggcccgcatg 
114361 tccttgcagc cgtcgtagtc gggcaggacg cgctggcggt actccctcgg agccagggga 
114 421 acgcgggtgc gctcgccggc gcgagtgtcc accgtgtagg ccacgttgga ggagcggcac 
114481 agcctcaggg gcgcagagtc cgggtacagg cgcgcgaacg cggcctcggc cctcgcgaac 
114541 agtccgggcc cgaagagggt gctggaggtg aggaccgcgc ggctgaggtg gcgctcccgg 
114 601 ggccagcgca cggcgcaggc gacccgcgga gtca'gggcgg cccgcatgta gatgtggtac 
114 661 tggctgatcg cgggaccgtc ctggggccaa tcctcggtgg agaccgcgtc cagcaccagg 
114721 agcttgcgcc tggcggagcc caggcgcagg cagaggtact cgacgcagcc ggtgaaggcc 
114781 aggtccccgg tcgacagcag caggaccccc tgggcgttga gggccgagac gtccggggcc 
114 841 ccggtccagt tgccggccca ggcgtgggac cgcttggtga ggatgcggtt ccccagggcc 
114 901 gccagcagcg ccgagagtcc ccccttgagg tcggaccaga ggggctctcg ccgagagccg 
114 961 ccggggcggg aggccgggag tccgcccagc aggtcctcgt cctggagcgg ggagtagagg 
115021 accaccacct tcacgtcctc ggggtcgggg atctggtgca tccaggcggc cctccgtctc 
115081 agcgggccgc tggccgccag ctccccgaag cgcgcgccgt cccgggccgg ggggccgctg 
115141 cagcgggccg cgatggtggc cagggcctgg ggatcgaagg tgagcgccgg gcgccaggcc 
115201 tcggggaaca gctggttgtc gatgagctcc gccaccagct cggggggaca gtaggccgcg 
115261 caagccgcgt cgctgggccg cggagtgtgg cagtctccgc ggggaacgcg cctgaatccg 
115321 ccccgacggt cggggccctc ggctggcatg ggtcccaggg cccggggagc ctggtggccc 
115381 ggggtggcca ccctgcgctt gggggccgga gggctgtcga ccggccccga gggatcgtac 
1154 41 ccccgggcgg acgaggagaa ggaggccgag gctccggcct gggccgccgg ctccaggggc 
115501 tcggagcgcc gcttgccgct cttgcccctg gggcgcccgt ggatggcacg gtcgtccgag 
115561 gaggagccgg gcatcgcctc ctggctgagg tgggccgggg aggcggccgc ctgaggggag 
115621 cgggccttct gcggctggtg ctgctgcccc cgggagcggg cgtttgtctg ggtggcccgg 
115681 cagcaggtgg cggtcgtagc cccggcgcct ccgccgctct gggagtgctg gggggactgg 
115741 gagtgggacg aggggaccgt cgcggactgc ttcccgggga cggtgggcca caggggcggc 
115801 agggtctgaa ggctcccctc cgcggccgcg gagccggaga agggctcgcc gccgggcgag 
115861 gacgatgagg gctgctggga ccgagtcggt ggggccagca gggacacggc ctcccccaac 
115921 atccccccga ccaggctggg tatgctgaac acggcctggg tgacggtcca ggccgaggcc 
115981 cgggcccggg ccccctcggc gttgtagcgc accagcggcg ccacggtccg ggccaccacc 
116041 agaacggcgc gcaccgcgag gcgcagctcg tcggagccca ggcggtgggt agggtcagag 
116101 tccccgagga gcctggcccg ctcgaccagg tccctgagtt cgtagaggga gagggccgcc 
116161 gtctccagcc cggccgggtt ggagcacagc gcctcgggag ggcaggcggg agaggggatc 
116221 tcgctggggt ccagtccggg gacggcggac gccc.cgccgc ggaggcgcag gagggcctcg 
116281 aagacggcct ggcaggccag cacgcaggcg tccccgagct ccctgagtct gaaggcggac 
116341 ggcctgggcg ccctggaccc cggagcggcc gcggccgcgg cagccttgcg tcggggcccg 
116401 agggccgcgc agacccgggt gtacgcttcg cggacgcgga ccgagggcgc cggggcctcg 
116461 ggctgttgct ggctggccgc ggcagcggcg gcctgggccg ggtagccggc cacggcggcg 
116521 agtgagtccg gcctccccgc ctcgtctctc gggtaggcca tgtccgcgta ggcgcgccgg 
116581 aggctctgga ggatgaagct cttctgagtg cgatcgtagc ggcggctcat ggccaccgag 
116641 gcggccgcgt gtggcagggc ccagagcgcg ttcccggccg ccatggcgtc cccgatgtgg 
116701 ggcagggggt tggccacgct cccggtgatg aaggacccgt gtccgcgcgg agcgtggatg 
116761 aacttctggc agaactgcgc caggttctgg tcttgcccgc tgagcttaga gttctgcagc 
116821 caggacatgg cttcgcggct ctcgaacacc atgcggacca gagcgttgta ctgcttggtg 
116881 gagtccccca tctccggcac gaagaccggt actggggcct gcgcctcggc gtagcgcgag 
116941 gcggccagga ctatctcggg gtcgtcccac agcccgtccc gcgagtcccc ggtccccccg 
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117001 tatcgcaccc tccccatcgg tggtggatcc gacccgggcc aggggtcccc ggacggggtg 
117061 agaagcggct cgcgctggta gacgcccggg gcgcacgaag ccgccgccgg ggccgatgct 
117121 gctgctgccg ccgccccggt agcctgggat gagttcatgt ccagcaagtc ccacacggcc 
117181 gtctgcgggg cctcctcggc cggtgcctgg gtctgggtct ggggtatggg tctggggttg 
117241 gcccgcttgc gcttcgacgc tcccgccaga gccgatttcg gacgctggtc cttggggagc 
117301 cggtgagggc tccggcccgg cggagaagcc atccccgcgg gcggttcggg cctctccagc 
117361 gtcttggcca gattggcctc gcggacgccc tccaggtact ctaaaatgcg agcccccgga 
117421 gggaggaggc ctcctcccgg gcggctggga gcgggcgccg aagctggagc cggagcgggt 
117481 gcgccggggg aagcggcgcc ggagcggcag ctcttcgggg tggcggcccc agcggccggg 
117541 cgatcccctc cggaggacgg cccgggagag ccggcggccg acggggtctt cgcggcgttc 
117601 tgcgagtgcc gcgggcgagg ggtctcctcc tcgccgcctt cgtcgctgtc gctgtcgtcg 
117661 gaggacgacg aagaggagct actcgccccg gcaccatccg cctggtcgtc ctcgtccatc 
117721 gaggacgagg acgaggacga cgatgagatg gagatgctcc ggacccgggg tgccggggac 
117781 cctccgcccg gggaggccga ggatggaaac tcgggctgcg gggaccccgg gcaggtctcg 
117841 gtatcgctgt cgagggcgac cgggtcggcc gcgtccccac cgccgggtga tgaggagccc 
117901 gtggcccggc gaccgttccc cggggccacg gaggagtgga ccatcttcag catcgcggcg 
117961 agccccggag ccgggctggg tgccggggac gccggctggg cggcagccgc cggggtagga 
118021 ggaccgccgc tgccggcggc cgagggcgac cgct'tcgcct tccctccgcg gggctcggga 
118081 gccggagacg gcggagggat gaccaccgcc ggggtggaga gcggagcgtc gtccaccccg 
118141 aacatgttct ggctgccgta cagcaggtcg ggcgcggcgg gctgggtgaa cccctcttcg 
118201 gccgcgctgg ctgcgcggat gagggggtcc tctccgaagt cgttgctctc gatgaagtcg 
118261 tagaggtccg gggcgaagtc gctgcgctgg ctggccatgg cgtgctagct ccggcttcgg 
118321 ggtcgagaac caaccgcacg agaaggctcg ctcggaagac cgagaaggga aggttggcgg 
118381 gtggccggtg gcggggttcc gcggcgggcg ctcggacgac gggcgccgct tctctaccct 
118441 ggaaaagcag aggcggaaaa gatgttgagt tggagcggag ccgaatggta aaagggaacg 
118501 cgggcggccc gggcctctcc cccgcttggg tggtaaccac gccccgtcag atatccaggc 
118561 ttccgcgccg agctccgccg aggcagaagc cgcc'cgggtc tgcccgggga aggtatagcc 
118621 ttcgccggct tcgaggtaag tatccccacc gcgcttcgac cgctaggtcg aagcgggcct 
118681 cggagccacc ccctcgggac atcgttgttg gaggggttcc atggcctttt tggcacttgc 
118741 cccgttctct aacgctctcc ccgggagaag aagcagatcg aagccggtcg tgtccccggg 
118801 gagctcttac ctccgcaagc cgaagaagga gtgccaagag cgggtaagct ttccaagatg 
118861 cgatcgatag tcctcgaagg ctggctggtc cagtgagctg aaaggctctc tagtccgcga 
118921 tgctacgatg ggtaagcaac aggtgcttta tactactacg atggagtttt gccttccccc 
118981 tagtgggagt ggccagccca cactatcgat tgtgattggc cgttgatgat gggcggtggg 
119041 cgtgtagcgg ctctagccta tggggcccgg tcccgcgctt tgcatttgca tgcgcttttc 
119101 gcctcccccc cgctccaacc aattagaacc cgtgtgtcgt ttctaatttg cgtatgtctc 
119161 ctcccaggga agcgcgtcgc gccaacggga tgccgaatag cgcctctcat atgcataaag 
119221 gtgaacgccc ctggacgcca tgacacctcg atgcacatct catctgcatg cgtctcctcc 
119281 ccgggaagcg cgtcgcgcca acggggttcg tgatcgcgcc gctcatatgc ataaagacga 
119341 acgcccctgg acgccatgac acttcctggt aaatctcatc tgcatactga cgagcttggg 
119401 aggagccgag ggagtgggct tcaaaagtaa tttcaataaa aatggcgagt gcgatatttc 
1194 61 cgaccgaaac ggaaatgatg taaaaaaagt gggaggggga gggggaaagg tgggcgtgaa 
119521 cgcgtctctg tatttcccgg ttgaatctca ttaaagttat accaattaaa acatgtatcg 
119581 ctatcgcgtg tattttgggc gggatgatat ctacgtgtgc tgatttacat attatctcac 
119641 aaggagccag gcggtggcgc tgtttcaaaa cacggtttta catgcgcctt catacacgtc 
119701 cgcacgaggg cgccctcgtg tgttaaccct cacagatgcg gttactacat ctaaccgctt 
1197 61 cgtggcgcca tgtagtccat taacatgtga cgccacgatg tgacgctata cacacacgcg 
119821 ccggccccac cccatcgacg taacacggcg cccctcccaa tattcaaatg acatgagggg 
119881 gcgtggcttg agacagctgt gtggggggag atgcccggta cccaccttcc acccacgtcc 
119941 acaccccccc catgccccgc ccacggtttt tttgagagcc gaccgcacac acgcacaatc 
120001 gttgtaccgt gtaaacggtt tcgatccgtt acattttccc acgggtaccg ggtcatacat 
120061 aaaataccta aagcgccccc atccatacac tccgggagat acacatcgat gtttcacttt 
120121 ttatcgttac acactacccc ccgttatcga ttttttttgc cacgcgtgta cagaggtgcc 
120181 cctcccccca gtatggataa ggggggggtg tcaataaaat ttttgcgcga tgaaacctag 
120241 gggagggtgc acggttattg agggtggggg gggcaaaaat ttttgagcgc aacagatagc 
120301 atggctgggt tacggtatgc ggctatgggg gggggggggc gctaaaatac ggttacccgg 
120361 cacatactct cgtcgaggta tgggccgggt cacggtaccc actagttggc acggtgccat 
1204 21 gcgcgctccc gagatggggg tgggggcgtg gaacggataa gaagtgcgaa cacgtagtgt 
120481 tcgcactttg ttgcaataat tattattata acttattggt gattggtgcg aacgggcctc 
120541 tgggccaatc agggtgcagg atttgtgcca cgggacgcgt ttccaatttt cgtccgataa 
120601 tcgataatct gtcgattgca aaggcgtggt gatgtaccgg tatccgcctc cctaagggcg 
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120661 gagaatatgg aactcgtgta tatattaccc tgcggatcac caggtgtggg tacacacgca 
120721 gcttgaagct tagagccttt taacgtgcat ccacaccacg gaaaacaggg caaggtaagt 
120781 ggtatcgcga gtgggtctgc ccatgagatc ggtggtggtc ggtggtcggt ggtcggtggt 
1208 41 cggtggtcgg tggtcggtgg tcggtggtcg gtggtcggtg gtcggcccat gggggagggc 
120901 ccactaattg atgggtgtgg ttataatgtt tttccattcg ttatctccag caaccccagc 
120961 tccggcgacc ccggcccagc ccagctccgg cgaccccggc ccagcccagc tccggcgacc 
121021 ccggcccagc ccagctccgg cgaccccggc ccagcccagc tccggcgacc ccggcccagc 
121081 catgccccac ggacagccgt gcggggcgtg cgacggatcc tgccgcatgg cccagcgggg 
121141 gacgccgtcc accagccccc tcatcccgtc cctgaccccc tcgcccccgg cgggggaccc 
121201 gtccccacgc tccagccagc gcatcgacgc cgtgcgcgtg cccgcgaggc tccccggcgg 
121261 ctcggaccat ccggaatacg gaatgccgct atccccgcgg gccctgcgcc cgtacctggc 
121321 ccgggggcca ggggcgttct gcgccccgcc gtggcgcccc gatgtgaacc gcctcgcggg 
121381 ggacgtcaac cgcttgttca gggggatatc cacctcctcg atccacgtga ccgaggactc 
121441 gcgcaccctg cgcagggcgc tgctggattt ttacgccatg gggtacacgc acacgcgccc 
121501 cacactcgag tgctggcagt ccctcctgca gctgctgccc gagcagagct tcccgctgcg 
121561 cgccacgctg cgggcactga actccgagga ccggtacgag cagcggttcc tggagccgcc 
121621 gagcgacccc ccgaataccc tctttgggga ggagtgtgac gtgagcggcg acgagtcgcc 
121681 ctccgaggag gaggaagaag acgaggccag cggggagagc agcgtttcgg agtttagccc 
121741 cgaggaggag actgccagca gcgagtacga tagcttttcg gacgtggggg aggacgactc 
121801 gagctgcact ggaaagtggt ctagcagcga aagcgaaagc gatagcgagt ccgatgcccc 
121861 caccaacaac caccacccta caacccgcgc tagcgctgcc aaaaagcgcc gcaagcgcca 
121921 accccccaag ggtgagcgtc ccaccaaaag cgctcgccgg tgagtcggat aggtgtacgc 
121981 atgcacgctt tccaaaacac accaacgcta cgttctaacc agtaaaacca ccactcgttg 
122041 tcaccccgat gaaccgcaac cccaatacac accttttgac ctctccctcc acacctccaa 
122101 aacccactcg ccaacccacc cataccaccc aaaacgagta accaataaaa acatcgttga 
122161 cggcactctc tgtagtttgg cttcgtttat atggttgttt tttcccctct tgcttggctg 
122221 ggatgaatag ttgggtgctc cgagccccgg ctgggggagc ggtagcgaaa aaacggttgt 
122281 tgttgtttag cgttgctcat ccacgcgact cggggcgagg tcgggggaaa gcgtgaatga 
122341 cagcgccatc acacccaatc cccgacggct attggagaga taacaacacc cacgcagagg 
1224 01 gagggagagc tatgggaagg gtggggtggg ggggggagga ggaacatcta tagctaccta 
1224 61 aaccacgcca gcaggcgtgt gtgtgttccc gcgattccac gccccgccga ggaaatacag 
122521 ctcgcggagg gccgcgcgca atcagtgcgc ccgatctccc ggccactgaa ccacaacggc 
122581 atggacggcg cgtacggcca cgtccacaac ggctccccga tggccgtcga cggcgaggag 
122 641 tccggagcgg ggacggggac gggggcgggc gcggacgggc tatacccgac cagcacggac 
122701 accgcggcgc acgcggtctc gctgccgcgc tccgtggggg actttgccgc ggtcgtgcgc 
1227 61 gccgtgtcgg cggaggcagc ggacgcgctc cggagcggcg ccgggccgcc cgcggaggcc 
122821 tggccgcgcg tgtaccgcat gttctgcgac atgtttggtc gctacgcggc cagccccatg 
122881 cccgtcttcc actcggcgga cccgctgcgc cgcgccgtgg ggcggtacct cgtggatctc 
122941 ggcgcggcgc cggtggagac ccacgccgag ctcagcggcc gcatgctctt ctgcgcgtac 
123001 tggtgctgcc tgggacacgc gttcgcctgc tcgcgcccgc agatgtacga gcgcgcgtgc 
123061 gcgcggtttt tcgagacccg gctcgggatc ggggagacgc cgccggcgga cgcagagcgc 
123121 tactgggccg cgctactcaa catggcgggc gccgagcccg agctgttccc ccgccacgca 
123181 gccgccgcgg cgtacctgcg cgcccgcggc cgca'agctcc ctctccagct gccctcggcc 
123241 catcggaccg ccaaaacggt ggccgtgacc ggccaatcga taaacttttg aaaaatatac 
123301 tcactatata ctaaacccca attccgcgag tctgcccctg tttgtgtttc cgtctctcta 
123361 tccatttccc ccaccaatac ctcaactatc gagcgggcgt ggggacccgg ggagagacca 
1234 21 ccaggcctcg ccggttttct ctctctccgt tggggggggg gatggtaggg attggtgggt 
123481 gaggtggttg tggtagtcat tgtgagtaaa ccaacgcaga ctgctactgg gcaaaaaaac 
123541 aaagggggag gccgagcggg ggagagcggt aggggaggcc gagcggggga gagcggtagg 
123601 ggaggccgag cgggggagag cggtagggga ggccgagcgg gggagagcgg taggggaaac 
123661 gccgcctggg atgagtggga ccgagtagtg tgtgataggc actagagggc gccagcgtac 
123721 aggggagtgt acccaccaaa actccaacac cacggaaaat atggtttacg tttttttatt 
123781 aaaaaagctg aaacgctcaa taccacagac ttttcagaga tacagattat ttacaccgtt 
123841 ccaacttcgg cctcaaacgg ccacgggggt gtcttcgggg ttttctgcaa acacgtgcgc 
123901 gcggctgcgg ggctgcctgg cccctctggg gtgggggtca ggggagctct ggagatccag 
123961 ccgcatgaag ctggtattta cttcctggaa ggcgtcttca gtgacgtgca actggtactc 
124021 gaatcccagc ttcatcacgt agcgctccga tgggatagga atcctcttcg gcccctgcca 
124081 atttgtgatc ccctcggcga tggcgggggg aaccttggcg aatgcttctt ccgggagagt 
124141 gctggggtcc gcgctgctgg catcggcggc gtcggccctt atgtaatagc gctcgtccgc 
124201 gggttcctcc tcgccctcgt agtacacctc cgggtagagg aacggcaggc ggacgaaggt 
124261 tccgtcgttc agctgcttgt agaacctctt ctcgatcttg ggcagcggca gggcggagta 
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124321 gctgagcacc tctccggcca ccaccccctc 
124381 tgcgacgggg aagtagcccg tggggacctt 
124441 acaccgcctg aagtaggagc gcccgagcat 
124501 ctcgcctctc ggcgcctcct cgccgctgga 
124561 gaaggtgggg gccaagacga ggtggggcgg 
124 621 gcggaagacc tcggtgccgg cggtggcggc 
124 681 tatcttcaaa ggtgtcttct ctctttttcc 
124741 taggcggtgg tgggtgtaaa ggcgaggctt 
124801 caaagcgagg tgaggtactg gcgagagtcc 
124861 aacactcccc agagtaggcg ttccatccac 
124 921 gcccgcgggt ccccggggcg gggcggcgtc 
124 981 ggagcgcgcg agcgccacct cggggcgcgc 
125041 agcggccgcc ccggggcggg aatttcccga 
125101 acccgcttaa ctgtgggtgg atgaactaat 
125161 tcacccacta cggtgtcttc tccacccgcc 
125221 acggtggtcc atggtattgt ctcaaacagt 
125281 ttatgaaact catctgctat ctctgcgtat 
125341 aacaccggct tgcacaagtc tgctgccccc 
125401 ataaggctgg agttaagatg gttatagcca 
125461 cccattctat cttcgtggta aaccaccccg 
125521 ctggttctga ctattggcct acacgccttt 
125581 tagagatcgg cggagcgtac cactatgggt 
125641 cattgtcggc tcaaaaactc ccacagatgt 
125701 gctttgtgtc tgtcgacaac tgtaacaact 
125761 aatgggtggg ttgaaccaac tccataaatt 
125821 ttgtgaaaaa gactcgccgt gcgccaagcc 
125881 tcggaatgga aaataaacaa tgcgaccacc 
125941 cgtcagaatc gatggacacc acgcctccgc 
12 6001 gctacagcgg tgcggccgcg gacgaggacc 
126061 aatacagcga ctgcgatagc gcctctgaaa 
12 6121 catccaaaga gaaagctagg gaagtggctg 
126181 ttacgcctgg ttcggaggga cgtgtgatgg 
126241 tcgtgttgaa gattggtcaa aagggaacta 
126301 tgaaccatcc ctccgtgata caaatgaagg 
126361 tggtcctgcc tcattacagc tcggatctgt 
126421 ttcccattga tcaggctttg attatagaaa 
1264 81 acgcacagag gatcatccac agagacgtca 
126541 atcaagtatg tatagctgac tttggggccg 
126601 tgggcctggc tggtaccgtc gagaccaacg 
126661 actccaaggc agacatatgg agcgccggca 
126721 caactctatt cgaagaccct ccgagtaccc 
126781 aactactgaa gataatttca acgctcaaga 
126841 ggtcgaggct cgtgcgcgga tacatcgagt 
126901 gctacccctg ctttcaacgc gtcaacctgc 
126961 tgctagcgtt caatgccgcg atgcgcccat 
127021 ttgcacaact ttaggatgac taacctgttt 
127081 taaagttggt ctgctttcaa gccctgccac 
127141 tagtaagctg cagtgatgtt gactgtctta 
127201 agcgcaaccg gacggctcgc cccagatgaa 
127261 agcccaccaa acacccagcc cgaacgccca 
127321 attaaagctg aatccaaggg ttgtgagcta 
127381 tatcgcagag aagataaggt gaatgcgtcc 
127441 cggatgccca tcgcatacag agagtattac 
127501 gagacttgtg atgcgtactc atttaccctt 
127561 attgtaaaca tgagcctcct gtttcagcct 
127621 agcgttctcc tggactacca catatttaca 
127681 acaaactatc cctgtggcat gattcatgga 
127741 gaaaccatgg acaacgccag cccacacccg 
127801 gacaacgaag cgtgggcaaa cgttacattt 
127861 tttctcgatg acgagggtga ttacccgaat 
127 921 acctacccaa atacgctgag gcaggccaca 



gaccggcacg cggcacggca cctcgctggg 
ggcgaagtac ccctcgttca tctcttcgcg 
gcacccgaac gggttgaaca ggtgcttacg 
gttggcggcc cccccggccg cggctgcggc 
gttggcattg cggcggcgag cgagcgcgca 
tgtcatcatg tcggagttca tcacgtctgt 
cttcaaaatg gaggggatgt tgtgcagggc 
ttgcaaggca agaaaccact gctcaaccca 
cctacctttt aacgtgtgga tgtccggccg 
gtcacgtctc ccgcccggcg ggcggcgggc 
gcggcggcgg ccgtggaccg agcgggcgcg 
atccccccct ccgacggccg ccgccgcggc 
aggcgcgcgg ggtcgaccac cgcgtaaatc 
gaattcgagc tatgtttgga aaacccacac 
gctcttaatt tgagcggatg attatgctca 
tttccacaca cgaagggagg ctgccaagat 
accattcgtt taggaccggg tatcaggtca 
agcacccaga ggtgataggg ctgattaatg 
gagagtacag agagccactc tatgctcaca 
tttc.tatcta gagctatagc tgtagccccc 
ggtagggtca ataaactcga tgaaaatctg 
attccaagcg gttcagatgc caatacgaaa 
ccatcgacgt cgatggaact gtttggcaat 
gtaattaaga ccacacccat gttattaaca 
tcagcagagc tgctctagat acacactctg 
ctatagcttt ataggcacac gcccacggca 
taaccgactg gttttccact acgagcgacg 
taccacctcc cacaccctcg gtggatccca 
tgtactctga cataagcgag ggcgatctag 
gcgatgagga tgacgacgat tgtcttatac 
cttcgtttgg gtacacggtc atcaaaacgc 
tggcaaccaa agatggccag ccggaaccgg 
ctctcatcga agccatgatg ctgaggaatg 
acaccttggt atcgggggcg ataacgtgca 
acacctttct gactaaggaa tcaaggcgca 
aacagattct cgaggggctg cggtacctgc 
agactgaaaa tattttcata aacagcgttg 
cccaatttcc cgttgtggaa cccgcggacc 
ccccggaagt tttggccaga gcaaaataca 
tcgtcttgtt tgagatgctc gcctatccat 
cagaggagta tgtgaaaagc tgccactcgc 
taaatccgga ggagtttcct cgagaccccg 
attctagact cgagcgcaag ccctacacgc 
acattgacgg ggagtttctg gttcacaaga 
cggccgagga gctgctgtca tacccaatgt 
ctgggaggag acagcgtggg cgacggtgta 
tgcgctacag tgccaccaac tgtaaagcgg 
gcagccctga gtctgctcag cttgcttacg 
ctctgttatg ccgaaccccg cagaactggc 
cccgtaatat ttgagccccc aacaattgcg 
attttattag atccacccat agatgtaagc 
attgcttggt tttttgactt tggcgcttgc 
ggttgtattg gcaatgctgt tccctcccca 
attaggaccg agggtatcgt ggagtttacc 
ggaatatacg atagtggcaa ttttatctac 
ggacgtgtaa cgttggaagt ggaaaaggac 
ctcactgctt acggaaacat caacgtagat 
cgtgccgtgg ggtgctttcc cgagcccatc 
actgaattgg ggataccaga cccaaactca 
atatcagact gtcactcgtg ggagtcatac 
ggaccccaga ccctgttggt gggtgcggtt 
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127981 ggactcagaa tcttggcgca ggcatggaag 
128041 cgcgcagaag caaagaattt agagacccac 
128101 gaaaaccaat cgacacagga ggagtctaac 
128161 aacagcgatg acagtacaca cacggggggt 
128221 cagctcaaaa ctgtgtatgc ctgcttggct 
128281 gggttgatag tttacatttg tgtattaagg 
128341 gcgcaaaatg taaaacatag aaattaccag 
128401 aataaaagtt tcaaatcaaa aacattgttg 
128461 actaaatcgc ggcaattccg gaaatagccc 
128521 aaaatagttt ccccgttgat gagtttcgcg 
128581 atctatgcgc gcaaactgtt gctgtgcatg 
128641 acaacaactg agactaccac ctctagctcg 
128701 agtgggacca ctaatagtag cagttctccc 
128761 ccccccacat caacccacac atcctcccca 
128821 gcggcgacaa gctcgtctgc accctctaca 
128881 acatcaacag aaaccaccac aacaacccca 
128941 accgcggctc ccacaacggc cgctacaacc 
129001 gcggaaacca ccacagctac tgcgactgct 
129061 tccacaacaa ctactacagc taccaccact 
129121 acgaccacag cagcaacgac cacggcagca 
129181 acgaccacgg cagcaacgac cacagcagca 
12 9241 acgaccacag cagcaacgac cacagcagca 
129301 accaccgcgg ctactacttc ctctaccacc 
129361 accgcggcta ccaccaccgc ggctaccacc 
129421 accgcggcta ccaccaccgc ggctaccacc 
129481 accgcggcta ccaccaccgc ggctaccacc 
129541 accgcggcta ccacaacggg gtctccaacc 
129601 acgtccaccc cctcagcttc cactgccaca 
129661 gctgcggcta ctacatctac ccctacccca 
129721 acagaggctc caacatccac acccactact 
129781 gctactacat caccggagtc taccacagtt 
129841 gcattcacaa ccgagtccca cacatcgccg 
129901 gaacccagct caacgtttac tttaacacct 
129961 acagggtcat ctgcctcaac agagtctgac 
130021 gggactgaat ctataacaga aagctcatcg 
130081 tcaacctacg agagtaccga agccttggaa 
130141 accaccccat caccttcccc gcgtacccca 
130201 aatggtgtat caacccaaca taccaccatc 
1302 61 cacgcagggc accacagagg tcgcgcaggg 
130321 cacacaacac cacacccaga ccgtttgact 
130381 acaaatcacc ctaacggtag gaacaattca 
1304 41 cgacccatca tagagctggg ggtggcgact 
130501 actgtggaga ctaactcagg cttggcgatt 
130561 gcgtttaatc ggggaactac tcacactcgg 
130621 ctcgtatcta cgcttagagt tccgtggtta 
130681 gctgcttgcc ccacgaatct agtcgccggc 
1307 41 aaatcaacca caataccgtg tccgggccaa 
130801 ggggacaggg ctgtgtgtat cacatcagaa 
130861 gttggatcag ataggttgcg taacgatgga 
130921 ggggtgtgtg gtatactgcg cagcgaggtt 
130981 tcaacatcaa aggactatct ctgtgaggtc 
131041 aaagtgctac ccaacgccca ctcaacttcc 
131101 acagtgacaa ttttatgcct gctgtgctgc 
131161 tctgtatatt aactcaaaaa ttatcccttg 
131221 gaagcgtgcc accgccctgg tacgtgtttt 
131281 ttatgatgga tggacgtttg gtttttgcca 
131341 cttgtggaac atgcgagaaa gccaagcgtg 
131401 agtttccacc accccgctat aactatacaa 
1314 61 catcaccgtt tattaacgac caagtaaaaa 
131521 gcccatgtga aatgatagcg ctgatcgcta 
131581 tggccgctgc ccaaaaaact tattccgcca 



tttgtcggtg acgaaacata cgacaccatc 
gtaccctcaa gtgctgcaga gtcgtctcta 
agccccgaag ttgcccacct gcgaagcgtc 
gcgtcgaacg gcatccagga ctgtgacagt 
ctaattggac tcggcacatg tgccatgata 
tcaaaactgt cctctcggaa tttttcgcgc 
cgacttgagt acgttgctta acacctgtca 
tctgtaataa ctgagtgtgg ttttaaaaat 
catacaaaag ggagggttgt tggtgtttag 
tagaggtcta actcatccgc gatggggttc 
gctgttagta tatacgccat agggtccact 
tccacgtctg ggagtggcca gtctacatcc 
accacgagtc cacctaccac atcttcatct 
tcttcaacct ctacccaatc gtcgtcaacg 
gcgtccagca caacctctat tccaacatcc 
accgcatcta caacgacccc aacaacaacg 
acagctgtta ctacagccgc gtctacatca 
acctcaaccc caaccacaac tacgcctacg 
gttccaacaa ccgcttctac aacaactgat 
acgaccacgg cagcaacgac cacggcagca 
acgaccacag cagcaacgac cacagcagca 
acgaccaccg cggctactac ttcctctgca 
accgcggcta ccaccactgc ggctaccacc 
accgcggcta ccaccaccgc ggctaccacc 
accgcggcta ccaccaccgc ggctaccacc 
accgcggcta ccaccaccgc ggctaccacc 
tctggttcaa catctactac aggggcttcc 
tctgccactc ccacatcgac gtcaacatca 
acttcagctg caacatcagc agagtctacc 
gatacgacca ccccttcgga ggcaaccaca 
tcagcctcga ctacctctgc tacgaccacg 
gattcgtcta ctgggtctac atccacagcc 
tctactgcga ccccctccac ggatcagttc 
tcgaccgact cttccaccgt gcccacgact 
accaccgagg cgtcaactaa cttgggatcg 
actccagacg ggaatacaac ttccggaaat 
agctttgctg atacccaaca gaccccagac 
aatgaccaca ccaccgccaa cgctcaaaaa 
ggtcgtcggg gtagccctca gggggggtca 
ccttctccag acgacaccta tgacgatgat 
atagagatcg tgcctcagct cccgccagac 
ctcagaaaaa actttatgga ggcgtcctgt 
ttttggaaaa tcggcaacgc aagcgtagac 
ctga'tgcgca atggggtacc ggtttacgcc 
aatgttattc cactaacaaa aattacttgc 
gatggggtgg acctcaactc atgtaccacc 
cagcgcaccc atattttttt ctctgcgaaa 
ctggtgtccc agcccacaat aacttggtca 
ttttctcaga cgtggtatgg aatacagccc 
cgcattcacc gcaccacctg gcgctttgga 
agcgcatcgg actcaaagac gagcgattac 
aacttcgctt tagtggctgc gaccacgcta 
ttgtactgta tgttaacccg cccccgagcg 
gcctttacaa ccagtggtgg cgtgtatgca 
tcaataaacg aagcatgtct accttcaagc 
tggcaatcgc gatcttgagc gttgtgctct 
cggttcgagg acgccaggat aggccaaagg 
ttttaacaag atacaacgcg actgcgctag 
atgttgactt gcggattgtt actgctacgc 
agacaaacat agactcaatc ctgaaggagc 
gactcacctg gtttaaaatt atgccaacgt 
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131641 gtgcaacgcc tatacacgat gttagttata tgaaatgcaa cccgaagcta tcatttgcaa 
131701 tgtgtgatga gagatcagac atactatggc aagctagttt aattactatg gctgctgaaa 
1317 61 ctgacgatga acttggactt gtactggcag cccctgcaca ttctgcctcg ggactgtatc 
131821 gccgtgttat agaaatcgac ggaaggcgaa tttacacgga cttttctgta actattccca 
131881 gtgaacggtg tccgattgcc tttgagcaaa actttggcaa tccggatcgg tgtaaaactc 
131941 cagagcagta ctcgcgggga gaagttttta cacgtcggtt tcttggtgaa ttcaacttcc 
132001 cacaaggaga gcatatgaca tggttgaagt tctggttcgt ctacgatggt ggaaacctac 
132061 cagtgcagtt ttatgaagcc caggcattcg caagacccgt gcctccggat aaccaccctg 
132121 gatttgattc tgttgagtcg gagattacac aaaataaaac agacccgaaa ccaggccagg 
132181 cggaccccaa acccaatcag ccttttaagt ggcccagcat caaacacttg gccccaagac 
132241 tcgatgaggt ggatgaggtc atagagcccg taacaaagcc cccaaaaacg tctaagagca 
132301 actctacgtt tgtgggcatc agcgtcggtt tgggtatcgc cggcctagta ttggtgggcg 
132361 tcattctata cgtctgcttg cgtcggaaga aggaactgaa aaagtctgca cagaacggct 
132421 tgactcgcct acgctcgacc tttaaggatg ttaaatatac ccagcttccg taaacagtgt 
1324 81 tgcgtaacct gctgggaggt gtccacggcc ttaaagcttc gcggtttgga gatataacgc 
132541 acaacctaca acaaacgcga cacagcaagt agtagtcgct atggccaaac tcactgggat 
132601 gttcagcgct gcgatattac tgtctatggc tatatgctca accgcaatca tatatcgcgg 
132661 agaacatatg agcatgtacc taaacgccag ctctgagttt gccgtgtacc ccactgatca 
132721 gtcccttgtt ttggttggcc acttgctctt tctcgacgga caacgcttac ccaccaccaa 
132781 ctatagtggg ctgatcgaat tgattcatta caactactcc agcgtttgct acactgttat 
132841 ccaaacgata tcgtatgaat catgcccgcg tgtagccaac aatgctttca gatcgtgcct 
132901 ccacaaaact tctaagcact accacgacta tttccgagtc aatgtctctg ttgaaaccaa 
132961 cgttctctta aacatcacaa agccacagcc tacagattcc ggggcgtata tccttcgcgt 
133021 aaaacttgac cacgcgccaa ccgcagatgt ttttggagtt tccgcctttg tttacgatct 
133081 aaaatctaaa acggtccccg atccaatgcc caccacacaa acggtagaac ctacaacgag 
133141 ctatgtgtcg actcccacat acgactatac cgatgacgta accaccgaaa ctgaatccac 
133201 atcaacatct acccaacagg cgatgacctc cactcaaacc cctagcgcta catggggaac 
1332 61 ccagctaacc acagagctgc cgacaaacga aactgtggtt attggtcagg aggccctgtt 
133321 atgccattgg ttccagccat cgacaagggt gccgaccctg tatctgcatc tgttgggacg 
133381 cactggcaat ctcccggaag atgttctact ggtcgaagac tctgagtttc ttcgtaccac 
133441 atcgcctgca cataggcctt ctgcatcacc cgctgacggt gatgatttta aacagacaaa 
133501 ctcaacttcc cttaaggcgc gcaacaagat cgtcgcaatg gtggttatcc cgaccgcgtg 
133561 tgtactaatg ctcctgttgg tggttgtcgg tgccatcata aacggtgccg tgcgcaaaca 
133621 tttattgagt tgcgcaagcc gcaggatcta ccgctccgga caggggggcg catcggcggc 
133681 cgaacggaga cggctgactt gcggtcctac tttagccgcg tcatcggagt cgctggccga 
133741 cgatacaacg tcatcacctc caacccccaa accttcgaag aaaaccaagt tggagaccga 
133801 tccgcttatg gaacagctga accggaaact ggaggccatc aaagaagaat catagttgtg 
133861 ggggtagatg gggttggtat taaagtttgt gtattatcga ttttatattt attaaaattt 
133921 gtgaaacata aacatcttgt gcaatgttta cattatttgt gattgggacg gtccactggg 
133981 aggtggtaca actcgggttt aaagctctgg atgtttggta ggaaactcac agttctccac 
134 041 tttggcgtca aagcaatcag acgtctaatt cgaagtagaa cgtcacaatg gagctgttgg 
134101 ccgcaagtcg cgcttgtata ttttttgggc tagtaacagt actcgatgcg tggggagtcc 
134161 aacaagttga actttccgag ggggcttggg ctatgatcga cggaagggac gttttaaccc 
134221 ctactaacac aactactcgg gtcacaaagg cctggacgtt tttggaaacc cctcccggtt 
134281 gcgctggcga catatcagtt aagaaggtgt gcgtgagcca tagtctgtgc gaagataaca 
134 341 ttataatagg aaagcactgt aacctcttaa ctggggaaca tggcattgcg ttggccgagt 
134401 ttaacgtagt aaacggatcg ctgcgcagaa cagacgatgt gtactttgtg aatggtacag 
1344 61 tctttccaat ccttgccgaa acccgcagcg tcctacaaat ccatagggca accccctcta 
134521 tcgcaggggt ttacaccctc cacgtttcca tcgacggaat gatgaaacac tccgtcgtgc 
134581 tgctcaccgt caagaagccg cccaaacaac cgcaaccacg cttgcgcgtt aagaccccgc 
134 641 cacccgtaac cgttcctcag gttcccgtaa agacccacac ggattttgtg gtgcacggat 
134 7 01 accactcgcg cgtgtacgct gatggcgaat ctttcgagct gtcggtgaac ctggagtcac 
134 7 61 atatcgtaga gcccagcttc agcgcggaga ttcagtggta ctatatgaat acatcatcgt 
134821 catcatgcga tctatttcga gttttcgaaa cctgcatctt tcacccgaca gccatggcct 
134881 gcctgcaccc ggaacaacac acctgcagct tcacatcccc catcagagcg accaagatcc 
134 941 tacaccgggt gtatggaaac tgcagcgatc atggaaattc gtggccttct aggtgccata 
135001 gcactctgct gggcaatcgt ctatacttta ttcaaccagc acagaacaga gtggacctgt 
135061 tgttcaaaga cactcccgcg tcggctaccg ggctgtatgt gtttgtatta ttgtacaacg 
135121 gacatccgga ggcgtggacg tatacgctgc tgtcaaccgc aaatcacttt atgaatgtgc 
135181 ttactgacgt gacccgccca cggctaggag agcactttta tacggacctc gggcacaaaa 
135241 tcatcactcc tcatccatct gtagctacca ctga'agagtt gggagcttgg actcgacact 
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135301 
135361 
135421 
135481 
135541 
135601 
135661 
135721 
135781 
135841 
135901 
135961 
136021 
136081 
136141 
136201 
136261 
136321 
136381 
136441 
136501 
136561 
136621 
136681 
136741 
136801 
136861 
136921 
136981 
137041 
137101 
137161 
137221 
137281 
137341 
137401 
137461 
137521 
137581 
137641 
137701 
137761 
137821 
137881 
137941 
138001 
138061 
138121 
138181 
138241 
138301 
138361 
138421 
138481 
138541 
138601 
138661 
138721 
138781 
138841 
138901 



acctcgcctt 
tgtggggctg 
ttgaaacggt 
agcgcctagc 
acccaccacc 
acgcccctag 
cggttcctct 
taaagtcgat 
ctatgccgag 
gtatctcgac 
ggactacaca 
tctggaaact 
tgcgaaggag 
gattgggcat 
aacccctgta 
gttatgtatt 
gggcgcacat 
taaactattc 
cgatcacttt 
catctatcca 
ctgtcagttt 
gaacaatctg 
gctgccgcta 
gagaatgggg 
tcagggtgcc 
tcgctcgctc 
gccccggcaa 
gactacgact 
ttcatacggc 
actgtcgcag 
ttcttggcac 
tggtcgacca 
tacgcggtgg 
cggcggcggc 
cccgctcggt 
gccgcccgcc 
cggacatcca 
ttgagcagtg 
tgcacaacat 
acgtgatgaa 
cgctcgctcg 
cagccgcggc 
agcacctgtt 
aagagatgaa 
gcgaggtgcc 
ccgccctgcc 
tcgtccgcct 
acgagcgcta 
tcccggaaga 
aggggccgaa 
accagttgca 
atctccagag 
acgtgtttgc 
gtgtaaataa 
aaaaaacgta 
gctggcgccc 
cccctaccgc 
ccgctctccc 
ttttgcccag 
accaatccct 
ctctccccgg 



tttgctggtt 
tattctctac 
ttacacgagc 
ttcggactct 
tcccaaacca 
cggcaggtcc 
tcataaacca 
actaaaatga 
ggaatgcgca 
gcgcgtaacg 
accagatcaa 
ctacctcccc 
gagccagtca 
tttctggcaa 
aacatccgtt 
taatcccctg 
tgcctgcccg 
ccctcccagc 
tcaccaccga 
accactacat 
ccaaccccag 
ctggagatgc 
cctccaccgg 
atcctggttt 
cgtctccccc 
ctgagatcgc 
cccgcgtaga 
cagagtcagg 
gagtcggacg 
gcgtgatcct 
gcgtgtttcc 
gctaccggac 
tcgaccccgc 
cgtcggaggg 
ccacggccgc 
gggcgggaga 
cacgttaaaa 
gtttcttgcc 
cccctccatt 
ctccgacatg 
ccgccgcaat 
cgggggggcc 
caacccgttc 
cgaggggtac 
gtgccgcgtg 
gctgcccaag 
gccgttcctc 
ttacataagg 
agcattcgcc 
gaggattcct 
cgtcactgaa 
ctcccctgac 
agaaaacccc 
tctgtatctc 
aaccatattt 
tctagtgcct 
tctcccccgc 
ccgctcggcc 
tagcagtctg 
accatccccc 
gtccccacgc 



attatctgca 
atccgaagca 
gttccaagca 
gacgactcct 
gctccacagc 
ggattcaagg 
acgctacagg 
gcagcaacag 
agcgtaaacg 
cgcgttatcc 
agtacgagtc 
caaaggctga 
gcaccactag 
tgtgtatgta 
tgtctactgt 
ggaccccgcg 
gcggcagtct 
tagtttcacc 
agaacaggcc 
tttcatggag 
ctaccgtgga 
ctgggtgtct 
aattgataac 
cacactaggc 
atcaccggag 
ggcagccgta 
cgacggtaac 
atgttattac 
tcgacaggcc 
ggttgttgtc 
gtaacaccac 
gtctcccaag 
gcgccttcgg 
ggggatgcgc 
cgccgcgacg 
cgtgacgtgg 
ggtaggggac 
ttgcaaaagc 
ttgaagggaa 
atgacagccg 
gccaacccgc 
gccaactcca 
gggtgcatgc 
ttcgccaagg 
ccggtcgagg 
atcgagaaga 
tacccggagg 
gccgacgccg 
aaggttcccc 
atcccatcgg 
gacgccttcc 
ccccacccca 
gaagacaccc 
tgaaaagtct 
tccgtggtgt 
atcacacact 
tcggcctccc 
tcccctaccg 
cgttggttta 
cccccaacgg 
ccgctcgata 



cgtgcgcggc 

accgtaagcc 

acgacccctc 

tcgactctga 

tcccaccata 

tttggttccg 

gtccagacta 

cgataacaca 

caaccctgtc 

cagatccggc 

agatgtcagc 

gccgcaagct 

ctacatctta 

tgagttgctt 

gtatgataga 

gaagtcatat 

tactccctta 

caccagatta 

ctcatcggtt 

aaggcggagg 

agcggtatgt 

gcagcaatgg 

actaacgact 

gataacacct 

gtagtgggtc 

ccagcagaca 

gctccgctgc 

agcgagagcg 

cgcaggcaca 

ctatgcgcga 

cttttacccc 

cctcatccac 

gaaattcccg 

gccccgaggt 

ccgccccgcc 

atggaacgcc 

tctcgccagt 

ctcgccttta 

aaagagagaa 

ccaccgccgg 

cccacctcgt 

gcggcgagga 

tcgggcgctc 

tccccacggg 

gggtggtggc 

ggttctacaa 

tgtactacga 

ccgatgccag 

ccgccatcgc 

agcgctacgt 

aggaagtaaa 

gaggggccag 

ccgtggccgt 

gtggtattga 

tggagttttg 

actcggtccc 

ctaccgctct 

ctctcccccg 

ctcacaatga 

agagagagaa 

gttgaggtat 



gctgctagtt 

gtatgaagtg 

ggacgaggtc 

ttcagacgaa 

ccagtttgta 

cgatacaccc 

cagccgggta 

gagtgcttcg 

agaaacagca 

tcaacctccg 

gagtttaaaa 

cagaaggccg 

aacgaatggg 

ttcaaataaa 

gttaaaccca 

atccctcggc 

gctcgccctc 

agcgaggttt 

tccctccgtg 

ctgccgcagt 

ccgaccaaga 

cagccgcaga 

acacgtacac 

acggaccgaa 

tagagatggt 

cgatttctgc 

tcggaccggg 

acaatgaaac 

ggcggcggcg 

tttccggcat 

acaacagccc 

ccacagttaa 

ccccggggcg 

ggcgctcgcg 

ccggggaccc 

tactctgggg 

acctcacctc 

cacccaccac 

gacacctttg 

caccgaggtc 

cttggccccc 

ggcgccgaga 

ctacttcagg 

ctacttcccc 

cggagaggtg 

gcagctgaac 

gggcgaggag 

cagcgcggac 

cgaggggatc 

gatgaagctg 

taccagcttc 

gcagccccgc 

ttgaggccga 

gcgtttcagc 

gtgggtacac 

actcatccca 

cccccgctcg 

ctcggcctcc 

ctaccacaac 

aaccggcgag 

tggtggggga 



gcattggtgg 

ctgaacccct 

ttggtgtttg 

gagttggaat 

gacgggggag 

gaggcgtccc 

gcgtcgaagc 

ggggagtcaa 

cctttcaaga 

attccgacga 

aaatgatgga 

agcctgatgc 

tggctcctat 

aacaaacatt 

accctagaga 

cccctcattt 

ttgcataaga 

tccctctcag 

ttttcccatc 

tgttataccc 

agtaagcgaa 

ggcggtggct 

cgctgcttct 

cggtgctgcc 

ggttgtgt eg 

tagcgcagca 

gcaagcgcag 

ggccagcatg 

cgtggcgctt 

cgttggggcg 

ctcgcccccc 

gcgggtgatt 

gccgctgccg 

cgctcccgcg 

gcgggcgccc 

agtgttcggc 

gctttgtggg 

cgcctagccc 

aagataacag 

ttccgctgcg 

accttcgccg 

ggcgagcgta 

cggtgtcgcg 

gtcgcaccca 

ctcagctact 

gacggaacct 

gaacccgcgg 

cccagcactc 

acaaattggc 

ggattcgagt 

atgcggctgg 

agccgcgcgc 

agttggaacg 

ttttttaata 

tcccctgtac 

ggcggcgttt 

gcctccccta 

ccctttgttt 

cacctcaccc 

gcctggtggt 

aatggataga 
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138961 gagacggaaa cacaaacagg ggcagactcg cggaattggg gtttagtata tagtgagtat 

139021 atttttcaaa agtttatcga ttggccggtc acggccaccg ttttggcggt ccgatgggcc 

139081 gagggcagct ggagagggag cttgcggccg cgggcgcgca ggtacgccgc ggcggctgcg 

139141 tggcggggga acagctcggg ctcggcgccc gccatgttga gtagcgcggc ccagtagcgc 

139201 tctgcgtccg ccggcggcgt ctccccgatc ccgagccggg tctcgaaaaa ccgcgcgcac 

1392 61 gcgcgctcgt acatctgcgg gcgcgagcag gcgaacgcgt gtcccaggca gcaccagtac 

139321 gcgcagaaga gcatgcggcc gctgagctcg gcgtgggtct ccaccggcgc cgcgccgaga 

139381 tccacgaggt accgccccac ggcgcggcgc agcgggtccg ccgagtggaa gacgggcatg 

1394 41 gggctggccg cgtagcgacc aaacatgtcg cagaacatgc ggtacacgcg cggccaggcc 

139501 tccgcgggcg gcccggcgcc gctccggagc gcgtccgctg cctccgccga cacggcgcgc 

139561 acgaccgcgg caaagtcccc cacggagcgc ggcagcgaga ccgcgtgcgc cgcggtgtcc 

139621 gtgctggtcg ggtatagccc gtccgcgccc gcccccgtcc ccgtccccgc tccggactcc 

139681 tcgccgtcga cggccatcgg ggagccgttg tggacgtggc cgtacgcgcc gtccatgccg 

139741 ttgtggttca gtggccggga gatcgggcgc actgattgcg cgcggccctc cgcgagctgt 

139801 atttcctcgg cggggcgtgg aatcgcggga acacacacac gcctgctggc gtggtttagg 

1398 61 tagctataga tgttcctcct ccccccccca ccccaccctt cccatagctc tccctccctc 

139921 tgcgtgggtg ttgttatctc tccaatagcc gtcggggatt gggtgtgatg gcgctgtcat 

139981 tcacgctttc ccccgacctc gccccgagtc gcgtggatga gcaacgctaa acaacaacaa 

140041 ccgttttttc gctaccgctc ccccagccgg ggctcggagc acccaactat tcatcccagc 

140101 caagcaagag gggaaaaaac aaccatataa acgaagccaa actacagaga gtgccgtcaa 

14 0161 cgatgttttt attggttact cgttttgggt ggtatgggtg ggttggcgag tgggttttgg 

14 0221 aggtgtggag ggagaggtca aaaggtgtgt attggggttg cggttcatcg gggtgacaac 

14 0281 gagtggtggt tttactggtt agaacgtagc gttggtgtgt tttggaaagc gtgcatgcgt 

14 0341 acacctatcc gactcaccgg cgagcgcttt tggtgggacg ctcacccttg gggggttggc 

14 04 01 gcttgcggcg ctttttggca gcgctagcgc gggttgtagg gtggtggttg ttggtggggg 

14 04 61 catcggactc gctatcgctt tcgctttcgc tgctagacca ctttccagtg cagctcgagt 

140521 cgtcctcccc cacgtccgaa aagctatcgt actcgctgct ggcagtctcc tcctcggggc 

140581 taaactccga aacgctgctc tccccgctgg cctcgtcttc ttcctcctcc tcggagggcg 

14 0641 actcgtcgcc gctcacgtca cactcctccc caaagagggt attcgggggg tcgctcggcg 

140701 gctccaggaa ccgctgctcg taccggtcct cggagttcag tgcccgcagc gtggcgcgca 

140761 gcgggaagct ctgctcgggc agcagctgca ggagggactg ccagcactcg agtgtggggc 

14 0821 gcgtgtgcgt gtaccccatg gcgtaaaaat ccagcagcgc cctgcgcagg gtgcgcgagt 

140881 cctcggtcac gtggatcgag gaggtggata tccccctgaa caagcggttg acgtcccccg 

14 0 941 cgaggcggtt cacatcgggg cgccacggcg gggcgcagaa cgcccctggc ccccgggcca 

141001 ggtacgggcg cagggcccgc ggggatagcg gcattccgta ttccggatgg tccgagccgc 

141061 cggggagcct cgcgggcacg cgcacggcgt cgatgcgctg gctggagcgt ggggacgggt 

141121 cccccgccgg gggcgagggg gtcagggacg ggatgagggg gctggtggac ggcgtccccc 

141181 gctgggccat gcggcaggat ccgtcgcacg ccccgcacgg ctgtccgtgg ggcatggctg 

141241 ggccggggtc gccggagctg ggctgggccg gggtcgccgg agctgggctg ggccggggtc 

141301 gccggagctg ggctgggccg gggtcgccgg agctgggctg ggccggggtc gccggagctg 

141361 gggttgctgg agataacgaa tggaaaaaca ttataaccac acccatcaat tagtgggccc 

141421 tcccccatgg gccgaccacc gaccaccgac caccgaccac cgaccaccga ccaccgacca 

141481 ccgaccaccg accaccgacc accaccgatc tcatgggcag acccactcgc gataccactt 

141541 accttgccct gttttccgtg gtgtggatgc acgttaaaag gctctaagct tcaagctgcg 

141601 tgtgtaccca cacctggtga tccgcagggt aatatataca cgagttccat attctccgcc 

141661 cttagggagg cggataccgg tacatcacca cgcctttgca atcgacagat tatcgattat 

141721 cggacgaaaa ttggaaacgc gtcccgtggc acaaatcctg caccctgatt ggcccagagg 

141781 cccgttcgca ccaatcacca ataagttata ataataatta ttgcaacaaa gtgcgaacac 

141841 tacgtgttcg cacttcttat ccgttccacg cccccacccc catctcggga gcgcgcatgg 

141901 caccgtgcca actagtgggt accgtgaccc ggcccatacc tcgacgagag tatgtgccgg 

141961 gtaaccgtat tttagcgccc cccccccccc atagccgcat accgtaaccc agccatgcta 

14 2021 tctgttgcgc tcaaaaattt ttgccccccc caccctcaat aaccgtgcac cctcccctag 

14 2081 gtttcatcgc gcaaaaattt tattgacacc ccccccttat ccatactggg gggaggggca 

142141 cctctgtaca cgcgtggcaa aaaaaatcga taacgggggg tagtgtgtaa cgataaaaag 

142201 tgaaacatcg atgtgtatct cccggagtgt atggatgggg gcgctttagg tattttatgt 

142261 atgacccggt acccgtggga aaatgtaacg gatcgaaacc gtttacacgg tacaacgatt 

14 2321 gtgcgtgtgt gcggtcggct ctcaaaaaaa ccgtgggcgg ggcatggggg gggtgtggac 

142381 gtgggtggaa ggtgggtacc gggcatctcc ccccacacag ctgtctcaag ccacgccccc 

14 24 41 tcatgtcatt tgaatattgg gaggggcgcc gtgttacgtc gatggggtgg ggccggcgcg 

14 2501 tgtgtgtata gcgtcacatc gtggcgtcac atgttaatgg actacatggc gccacgaagc 

14 2561 ggttagatgt agtaaccgca tctgtgaggg ttaacacacg agggcgccct cgtgcggacg 
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142621 tgtatgaagg cgcatgtaaa accgtgtttt 
142681 gataatatgt aaatcagcac acgtagatat 
142741 acatgtttta attggtataa ctttaatgag 
142801 cgcccacctt tccccctccc cctcccactt 
142861 tatcgcactc gccattttta ttgaaattac 
142921 agctcgtcag tatgcagatg agatttacca 
142981 ctttatgcat atgagcggcg cgatcacgaa 
143041 gagacgcatg cagatgagat gtgcatcgag 
143101 atgcatatga gaggcgctat tcggcatccc 
143161 catacgcaaa ttagaaacga cacacgggtt 
143221 agcgcatgca aatgcaaagc gcgggaccgg 
143281 ccgcccatca tcaacggcca atcacaatcg 
14 3341 gaaggcaaaa ctccatcgta gtagtataaa 
143401 ggactagaga gcctttcagc tcactggacc 
143461 ttggaaagct tacccgctct tggcactcct 
143521 gggacacgac cggcttcgat ctgcttcttc 
143581 gtgccaaaaa ggccatggaa cccctccaac 
14 3641 ccgcttcgac ctagcggtcg aagcgcggtg 
14 3701 ataccttccc cgggcagacc cgggcggctt 
1437 61 ggatatctga cggggcgtgg ttaccaccca 
143821 cccttttacc attcggctcc gctccaactc 
143881 tagagaagcg gcgcccgtcg tccgagcgcc 
143941 caaccttccc ttctcggtct tccgagcgag 
14 4 001 agccggagct agcacgccat ggccagccag 
144061 ttcatcgaga gcaacgactt cggagaggac 
144121 gaggggttca cccagcccgc cgcgcccgac 
144181 gtggacgacg ctccgctctc caccccggcg 
14 4241 gagccccgcg gagggaaggc gaagcggtcg 
144301 accccggcgg ctgccgccca gccggcgtcc 
144361 gcgatgctga agatggtcca ctcctccgtg 
14 4 421 tcctcatcac ccggcggtgg ggacgcggcc 
144481 acctgcccgg ggtccccgca gcccgagttt 
144541 ccggcacccc gggtccggag catctccatc 
144 601 gacgaggacg accaggcgga tggtgccggg 
144 661 gacagcgaca gcgacgaagg cggcgaggag 
14 4 721 gccgcgaaga ccccgtcggc cgccggctct 
144781 gccgctgggg ccgccacccc gaagagctgc 
144841 gctccggctc cagcttcggc gcccgctccc 
144901 ggggctcgca ttttagagta cctggagggc 
144 961 gagaggcccg aaccgcccgc ggggatggct 
145021 cccaaggacc agcgtccgaa atcggctctg 
14 5081 cccagaccca taccccagac ccagacccag 
145141 gtgtgggact tgctggacat gaactcatcc 
145201 tcggccccgg cggcggcttc gtgcgccccg 
145261 ccgtccgggg acccctggcc cgggtcggat 
145321 gggaccgggg actcgcggga cgggctgtgg 
145381 cgctacgccg aggcgcaggc cccagtaccg 
14 54 41 aagcagtaca acgctctggt ccgcatggtg 
145501 cagaactcta agctcagcgg gcaagaccag 
14 5561 cacgctccgc gcggacacgg gtccttcatc 
145621 atcggggacg ccatggcggc cgggaacgcg 
145681 gtggccatga gccgccgcta cgatcgcact 
145741 cgcgcctacg cggacatggc ctacccgaga 
145801 gccgtggccg gctacccggc ccaggccgcc 
145861 gccccggcgc cctcggtccg cgtccgcgaa 
145921 ccccgacgca aggctgccgc ggccgcggcc 
145981 gccttcagac tcagggagct cggggacgcc 
14 6041 gccctcctgc gcctccgcgg cggggcgtcc 
14 6101 ccctctcccg cctgccctcc cgaggcgctg 
146161 gccctctccc tctacgaact cagggacctg 
14 6221 gaccctaccc accgcctggg ctccgacgag 



gaaacagcgc caccgcctgg ctccttgtga 
catcccgccc aaaatacacg cgatagcgat 
attcaaccgg gaaatacaga gacgcgttca 
tttttacatc atttccgttt cggtcggaaa 
ttttgaagcc cactccctcg gctcctccca 
ggaagtgtca tggcgtccag gggcgttcgt 
ccccgttggc gcgacgcgct tcccggggag 
gtgtcatggc gtccaggggc gttcaccttt 
gttggcgcga cgcgcttccc tgggaggaga 
ctaattggtt ggagcggggg ggaggcgaaa 
gccccatagg ctagagccgc tacacgccca 
atagtgtggg ctggccactc ccactagggg 
gcac'ctgttg cttacccatc gtagcatcgc 
agccagcctt cgaggactat cgatcgcatc 
tcttcggctt gcggaggtaa gagctccccg 
tcccggggag agcgttagag aacggggcaa 
aacgatgtcc cgagggggtg gctccgaggc 
gggatactta cctcgaagcc ggcgaaggct 
ctgcctcggc ggagctcggc gcggaagcct 
agcgggggag aggcccgggc cgcccgcgtt 
aacatctttt ccgcctctgc ttttccaggg 
cgccgcggaa ccccgccacc ggccacccgc 
ccttctcgtg cggttggttc tcgaccccga 
cgcagcgact tcgccccgga cctctacgac 
cccctcatcc gcgcagccag cgcggccgaa 
ctgctgtacg gcagccagaa catgttcggg 
gtggtcatcc ctccgccgtc tccggctccc 
ccctcggccg ccggcagcgg cggtcctcct 
ccggcaccca gcccggctcc ggggctcgcc 
gccccgggga acggtcgccg ggccacgggc 
gacccggtcg ccctcgacag cgataccgag 
ccatcctcgg cctccccggg cggagggtcc 
tcatcgtcgt cctcgtcctc gtcctcgatg 
gcgagtagct cctcttcgtc gtcctccgac 
gagacccctc gcccgcggca ctcgcagaac 
cccgggccgt cctccggagg ggatcgcccg 
cgctccggcg ccgcttcccc cggcgcaccc 
agccgcccgg gaggaggcct cctccctccg 
gtccgcgagg ccaatctggc caagacgctg 
tctccgccgg gccggagccc tcaccggctc 
gcgggagcgt cgaagcgcaa gcgggccaac 
gcaccggccg aggaggcccc gcagacggcc 
caggctaccg gggcggcggc agcagcagca 
ggcgtctacc agcgcgagcc gcttctcacc 
ccaccaccga tggggagggt gcgatacggg 
gacgaccccg agatagtcct ggccgcctcg 
gtcttcgtgc cggagatggg ggactccacc 
ttcgagagcc gcgaagccat gtcctggctg 
aacctggcgc agttctgcca gaagttcatc 
accgggagcg tggccaaccc cctgccccac 
ctctgggccc tgccacacgc ggccgcctcg 
cagaagagct tcatcctcca gagcctccgg 
gacgaggcgg ggaggccgga ctcactcgcc 
gctgccgcgg ccagccagca acagcccgag 
gcgtacaccc gggtctgcgc ggccctcggg 
gctccggggt ccagggcgcc caggccgtcc 
tgcgtgctgg cctgccaggc cgtcttcgag 
gccgtccccg gactggaccc cagcgagatc 
tgctccaacc cggccgggct ggagacggcg 
gtcgagcggg ccaggctcct cggggactct 
ctgcgcctcg cggtgcgcgc cgttctggtg 



41 



14 6281 gtggcccgga ccgtggcgcc gctggtgcgc tacaacgccg agggggcccg ggcccgggcc 

14 6341 tcggcctgga ccgtcaccca ggccgtgttc agcataccca gcctggtcgg ggggatgttg 

14 64 01 ggggaggccg tgtccctgct ggccccaccg actcggtccc agcagccctc atcgtcctcg 

14 64 61 cccggcggcg agcccttctc cggctccgcg gccgcggagg ggagccttca gaccctgccg 

14 6521 cccctgtggc ccaccgtccc cgggaagcag tccgcgacgg tcccctcgtc ccactcccag 

14 6581 tccccccagc actcccagag cggcggaggc gccggggcta cgaccgccac ctgctgccgg 

14 6641 gccacccaga caaacgcccg ctcccggggg cagcagcacc agccgcagaa ggcccgctcc 

14 6701 cctcaggcgg ccgcctcccc ggcccacctc agccaggagg cgatgcccgg ctcctcctcg 

14 67 61 gacgaccgtg ccatccacgg gcgccccagg ggcaagagcg gcaagcggcg ctccgagccc 

14 6821 ctggagccgg cggcccaggc cggagcctcg gcctccttct cctcgtccgc ccgggggtac 

14 6881 gatccctcgg ggccggtcga cagccctccg gcccccaagc gcagggtggc caccccgggc 

14 6941 caccaggctc cccgggccct gggacccatg ccagccgagg gccccgaccg tcggggcgga 

147001 ttcaggcgcg ttccccgcgg agactgccac actccgcggc ccagcgacgc ggcttgcgcg 

147061 gcctactgtc cccccgagct ggtggcggag ctcatcgaca accagctgtt ccccgaggcc 

147121 tggcgcccgg cgctcacctt cgatccccag gccctggcca ccatcgcggc ccgctgcagc 

147181 ggccccccgg cccgggacgg cgcgcgcttc ggggagctgg cggccagcgg cccgctgaga 

147241 cggagggccg cctggatgca ccagatcccc gaccccgagg acgtgaaggt ggtggtcctc 

147301 tactccccgc tccaggacga ggacctgctg ggcggactcc cggcctcccg ccccggcggc 

147361 tctcggcgag agcccctctg gtccgacctc aaggggggac tctcggcgct gctggcggcc 

147421 ctggggaacc gcatcctcac caagcggtcc cacgcctggg ccggcaactg gaccggggcc 

147481 ccggacgtct cggccctcaa cgcccagggg gtcctgctgc tgtcgaccgg ggacctggcc 

147 541 ttcaccggct gcgtcgagta cctctgcctg cgcctgggct ccgccaggcg caagctcctg 

147601 gtgctggacg cggtctccac cgaggattgg ccccaggacg gtcccgcgat cagccagtac 

147661 cacatctaca tgcgggccgc cctgactccg cgggtcgcct gcgccgtgcg ctggccccgg 

147721 gagcgccacc tcagccgcgc ggtcctcacc tccagcaccc tcttcgggcc cggactgttc 

147781 gcgagggccg aggccgcgtt cgcgcgcctg tacccggact ctgcgcccct gaggctgtgc 

14 78 41 cgctcctcca acgtggccta cacggtggac actcgcgccg gcgagcgcac ccgcgttccc 

147901 ctggctccga gggagtaccg ccagcgcgtc ctgcccgact acgacggctg caaggacatg 

147961 cgggcccagg ccgagggcct cgggttccac gacccggact ttgaggaggg cgccgcgcag 

148021 agccaccgcg cggccaaccg atggggactc ggggcctggc tgcgccccgt gtacctcgcc 

148081 tgcggccggc gcggcgctgg ggccgtggag ccctcggagc ttctgatccc cgagctgctg 

148141 agcgagttct gccgggtggc gctgctggag cccgacgccg aggccgagcc cctggtgctg 

148201 cccatcaccg aggctccccg ccgccgagcc ccgcgggtcg actgggagcc cgggttcggc 

14 82 61 tctcgctcca cctcggtcct gcacatgggg gccacggagc tgtgcctgcc ggagcccgac 

14 8321 gacgagctcg agatcgacgg ggccggcgat gtggagctgg tggttgagca ccccggcccg 

14 8381 agccccggcg tggcccaggc cctccgccgc gctcccatca agatcgaggt ggtgtcggac 

148441 gacgaggacg gaggagactg gtgcaatccg tacctctcct gaacacgatg gagcgcctcc 

148501 ctgcggccga aaacaagaaa aatcagtaca tccacaacta tgtgtccgcc cagcacaacg 

148561 cagactccgc ctagactccc gcctccatcc gctgacgctg aaccccgccc cgccctctgc 

148621 tgacgcgaag acaaggccct ccccggacga catgtgagga acgaaggggg cgttgtatct 

148681 agcagcccac gttccttatt gctcacatgt ctgcccaatc ggtgggcact tccaggcttt 

148741 cccctatcgc tgagtggttg tttttaataa agtttttttt aaattttgat tgaccgcgtg 

148801 gtctttgttt actgggcggg ttgatgggcg ggttgatggg cgggttgatg ggcgggttga 

148861 tgggcgggtt gatgggcggg ttgatgggcg ggttgatggg cgggttgatg ggcgggttga 

148921 tgggcgggtt gatgggcggg ttgatgggcg ggtt.gatggt tcctgctcct ccccttcctg 

148981 ctcctcccct tcctgctcct ccccttcctg ctcctcccct tcctgctcct ccccttcctg 

14 9041 ctcctcccct tcctgctcct ccccttcctg ctcctcccct tcctgctcct ccccttcctg 

14 9101 ctcctcccct tcctgctcct ccccttcctg ctcctcccct tcctgctcct ccccttcctg 

14 9161 ctcctcccct tcctgctcct ccccttcctg ctcctcccct tcctgctcct ccccttccgc 

14 9221 tacgtcacta ccgcctacgt cactaccgcc tacgtcacta ccgcctacgt catttcctgc 

14 9281 tcctcccctt ccggtgacgt cattgactcc tccccttccg cttccggcca cgccccttcc 

14 9341 ggtgacgtca caggaagtga cgtcactttg gccccccccc ttagaccacg cccccctatt 
14 9401 caaatgcggg ggtgagacgc gggctggggg 
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SEQUENCE ANNEX lb ■ EHV-1 strain V592 feature table 



FEATURES Location/Qualifiers 

source 1. . 149430 

/organism="Equine herpesvirus 1" 
/strain="V592p3" 
/note="coinplete genome" 

repeat_region 105.. 308 

/note="variable copy number in V592" 
/rpt_unit=AGGCCACGCCCACTGGG 

repeat_region 366.. 707 

/note=" variable copy number in V592" 
/ rp t_un i t =TGGGGCTCACTGCTATGC 

gene 1281.. 1889 

/gene="EHV-l ORFl" 

CDS 1281.. 1889 

/gene="EHV-l ORFl" 

/note="C-terminai hydrophobic domain" 
/codon_start=l 

/product="putative product of ORFl" 



/translation="MRPEGVSRGRASSVSISMCPPPPNGARB^SLGCAPPLNSRPVCC 



APSSVSLSSSSSRRSMPSLGSSRSSSLPSTGSLRSITRDPERLPSRPPSYTAINPECL 



LERGAERPEU^WTASVMTAPPSYSEALCQAPPAYELVPELSYHPTQDPRGVYSSRSDPH 

QTSRRRQNPICIFIIWATMLLILGLLLTITLSSLTNGKKEK" 

gene complement ( 1928 2545 ) 

/gene=" EHV-1 ORF2" 

CDS complement (1928. .2545) 

/gene- "EHV-1 ORF2" 

/note="C-terminal hydrophobic domain" 
/codon_start=l 

/product^ "putative product of ORF2" 
/translation="MDPAWRRRIHVSNPTTINVEPRPRRESLRRQLLSQLFFKKMSQL 
FKKKRQTRPSTVWYDRVAFPPSAWQGPARVSPYGYESDSENEEYTRISSATSSNVLTD 



SPTTTQDDPTGRCTDAYAESPAVLHLDDVTRNHRGAAALPSEVYLDGFCDQHKDPSGR 

MG P I KRRL Y S KT FCRKFAAI Nil LLMLQ I LVL I G I V YRG FGKECM " 

gene 2824.. 3597 

/gene="EHV-l 0RF3" 

CDS 2824.. 3597 

/gene-"EHV-l 0RF3" 
/note="hoinologous to VZV gene 2" 
/codon_start=l 

/product="putative product of ORF3" 

/translation="MGACCSSRRNRSPSLAALAEETEWLRCLAGRWDLPGGDEVRI 

APDVGRPGQNFGYFKFPGPSRFAYVKFIGRAYALGSGRKFLLYLSRNFQVFGYEDGTG 

LHMLAKSLHDFLKFKGLSDRDLVVVDSVALTSQLRPLTLPIRSTSDVETLVAEEATTN 

YTSTENLLGQTQSSTHRPLGVPLSNVKTMGVPPTKPSSQRPRGKGGRPPARLKSIREE 

TVSGMARAREECNSPSEHDRLTSEMTDCDSDSSVSSVFF" 

gene complement ( 3630 4232 ) 

/gene="EHV-l 0RF4 " 

CDS complement (3630. .4232). 

/gene="EHV-l ORF4" 
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/note="homologous to HSV-1 UL55" 
/codon_start=l 

/product="putative product ORF4" 
/translation="MLPANI^EHSSDAEPRDIGSHGRNHGGCYSSDCKLGLLVDISNV 
VSPLPLDLTWSSWETTSQPARSRSYLNTRTYTIRACCDLQTRLHAFFIGVFEKRDPEK 

QILLPDLTNFKCILNNPRIMQELATEHSVCSAPFSAATQYDCDEDGEESTINGLCFHC 

HCKT P FS LECWQAANSAQAKI LS VARG I T S AKERQRENKR " 
gene complement (4445 5857) 

/gene="EHV"l ORF5" 
CDS complement {4445. .5857) 

/gene="EHV-l ORF5" 

/note="homologous to HSV-1 UL54" 

/codon_start=l 

/product=="putative product of 0RF5" 
/translation="MALSSVSSCEPMEDEMSIMGSDTEDNFTGGDTCAEATRGLVNKS 
AFVPTQTVGTVSALRNVVGDPPKSVVVSFSASPQRAQPSNPKSERPAFGHGRRNRRRP 
FRRNNWKQQQRVWEKPEPENVPARQSAGSWPKRSSLPVHMRLGQRGGDSSSADSGHGG 
AGPSDRWRFKTRTQSVARVHRNRRRGNANHGSNTPGRSAGDRLNAAAASSIADVCRRV 
TSSRIGEMFHGARETLTTPVKNGGFRAENSSPWAPVLGFGSDQFNPEARRITWDTLVE 
HGVNLYKLFEVRSHAAEAARSLRDAVMRGENLLEALASADETLSWCKMIVTKNLPMRT 
RDPIISSSVALLDNLRLKLEPFMRCYLSSSGSPTLAELCDHQRLSDVACVPTFMFVML 

ARIARAVGSGAETVSRDALGPDGRVLADYVPGACLAGTLEAIDAHKRRCKADTCSLVS 

AYTLVPVYLHGKYFYCNQIF" 
gene complement (5992 . . 7023) 

/gene="EHV-l ORF6" 
CDS complement (5992. .7023) 

/gene="EHV-l ORF6" 

/note="homologous to HSV-1 UL53" 

/codon_start=l 

/product="glycoprotein K (gK) " 
/translation="MLLGGRTAYLSVLGLITAYAAFTIWYTLTAQLHNPCVYATVSID 
SKDGIAAKWEVYNSTIVYAYPENGAKRFSDGLSGFDYVCRENWVNESKLDVLKNMKEL 
HDKVRIVVGTRNCRAYLWSVQLQMITGAWLIYIAFLCLRQERRLLGPFRNQNEFLSPT 
GYTFNYATYTLATTVLKTHYTKFALLLCEASLRRVALSRTFKRDPIGFLCEHSAALAL 
IGLEVGTHFVARLLVVGTVTLVHTPCSQIYPIYLKLASWGFWAVTIVEIVAIIYEKP 

PKTGSSANPPTPATHGVKGLCTSCCSTVLANLCGKLVYLLLVIGAVSILLHYEQRIQI 

GLLGESFSS" 
gene complement (7037 10282) 

/gene="EHV-l ORF7" 
CDS complement (7037 . . 10282) 

/gene="EHV-l 0RF7" 

/note="homologous to HSV-1 UL52" 

/codon_start=l 

/product=" component of DNA helicase-primase complex: 
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primase" 

/translation="MAQRNPEPTIRVLYATDSCVITYSLMLLTGQESSEGVYAISYDW 
SSELDDLFGRQPRAPNTDAGDGWSSTEQSDADQLATALLQRKPSVSFCLLSGMVGGAS 
DEPQDRVRPMFVCVFSTWTGARALAMTLSHGHPLSSNTLLQALTEEATFLLHNDLILA 
LAITTENVTARSGRTAAAAKYDPQRGSVKAAVIGHSTGRSGLTSVYIHHENKVLTAFR 
RLYCNNNTTPFWFASKFGPGEREIVLATRYYLFQAIRCSRSGGTYDLQAVKDFIRTYN 
VPAAPNPTGLDLTHLTSFSLLSKFCCQSWYSRGPCALALPRYVDLRIQADVAEVSALE 
GFIAADRQGLRVSDREFITYIYLAHFESFNRKQLYDHLLAVSIADPGDIDRITSTSSL 
KRGTIEKFFAQVRIQLNIRDYIAHNVNPRVVCLPASIGSQYAQDKTYTPSSTTMSTGS 
APLGVCDTSTPILKLLDRVESSLAGRGWIQTIVSPNKPQSVHSTPPLDQSRGDELSPG 
VSSQCGISRRLLHIASSPPVNGRALPLEVLFGQKGVPGPAPVYRVALPSKRQAFAVIA 
NDRWETTTQNLARPGGSKQAYEGGFALAGFGEIDDCSLAWRDLQLTRTTSGVCRTALA 
SSNASAQMYINRNEIFNSSLAVSNIILDVDFGIKRRVPLGMLHLAMRGFRAGIITTLS 
LIFSDATVQWDSYPCYFYKTSCPPQLVRALHRGEPSSFPDYVDGVEECYMESDFIDDY 
AAMEEYTDGPMDDYEMMMVDNECPQAACDNTPPNKEGGKTPLQRLDDTDACECTEICMG 
FRVTVPVPPPYLLAGPEALRGLARIIQQAVVLERTFTESMCSVLRDFSFIDTGVYSHG 
RSLRLPFFCKVGDSGEVYGGLYPFYVIPPKCNDVDEFVAQHSNPANFHFHAAPRHPTI 
THVITDLGGDYVSFFERKVARNREAIMTKRATLESLLSSANVSIKSHEAVEAFVVDVV 

LGEVVSHLATHFPDQSGEYQTVGVHTWTKPDWILMQINRSGNAYRSQGFSCLRAKHL 

RSARGLARTFLS I SADVHGRLCAS I SQQCFATKCGNNKMCT I FTLEVDRAK" 
gene 10281. . 11018 

/gene-"EHV-l 0RF8" 
CDS 10281.. 11018 

/gene="EHV-l ORF8" 

/codon_start=l 

/product="putative product of ORF8" 
/translation=="MFKWLMSSLCGIRNSTSPEVYEPIIGGQNPATMLRLQSALAAVN 
ALLPATLTIEDVISSADNTRRLVECAQTLARTYQACQHNIECLSRHRASSDNPNLNAVV 
TTHMINAKRLSNTCLAALMHLYLSVGAVDATTDTMVDHAIRMTAENSVVMADVAVLEK 

TLGLDPQATVRAQDLLALNSGVLNSVNAVAEMTDPTDDVEFTQSVHS'PLLPRQLSTTE 

VVGVPSPVKSNLKSKHKPKRKASLVAV" 
gene complement (11116. . 12096) 

/gene="EHV-l 0RF9" 
CDS complement {11116. . 12096) 

/gene="EHV-l 0RF9" 

/note="homologous to HSV-1 UL50" 

/codon_start=l 

/product="deoxyuridine triphosphatase" 



45 



/trans lation="MASVTNLVDSIVVVECGERWRARAEAAGRLLVL'INNHTVELSGE 
HGSAGEFYSVLTDVGVRVACSSGYAIVLTQISGLLPVEPEPGNFSNVTFPENSAKYYT 
AYGIVDSGYRGWBCAVQFAPGINTSVPPGQMSLGLVLVKLARKSIHVTSIGSTRDGRT 
SEANLFYDYFAPKRVEDAGYDISAPEDATIDPDESHFVDLPIVFANSNPAVTPCIFGR 

SSMNRRGLIVLPTRWVAGRTCCFFILNVNKYPVSITKGQRVAQLLLTEDIDDALIPPT 

VNYDNPFPTYSPSESTKAPQSPVLWKFTTDFDREAPSSLRADGGFGSTGL" 
gene 12065.. 12367 

/gene="EHV--l ORF5" 
CDS 12065.. 12367 

/gene="EHV-l ORF5" 

/function="interaction with gM, role in envelope fusion" 
/note="homologous to HSV-1 UL49A (UL49.5)" 
/codon__start=l 

/prociuct="envelope •glycoprotein' N (gN) " 

/trans lation="MLSTRFVTLAILACLLVVLGLARGAGGDPGVKQRIDVAREEERR 

DFWHAACSGHGFPITTPSTAAILFYVSLLAVGVAVACQAYRAVLRIVTLEMLQHLH" 
gene 12530. . 13444 

/gene="EHV-l ORFll" 
CDS 12530.. 13444 

/gene="EHV-l ORFll" 

/note="homologous to HSV-1 UL4 9" 

/codon_start=l 

/product="tegument protein" 

/translation="MSDTWRRRRSGCNDANATEELVYSTVRSDHRQRRPSRGTFVMRE 
NDLYDKQSVSKENDLYESASPNDDKVYTRRGMSTAAHYRDSEHIYETCEGDEFYD'ACE 
YSLIGGGKLSTSNGRQSPAKAQPPPRGAAAAPPPRVPTRPPTRAAATSTTPRQQDCAP 

KQRASPGVNSIKSGKGLAFSGTPKTPKSKWYGATHLFNKNVFCAAVSRVAAAHASDAA 

SALWDLNPPKTNEDLDRFLKAAAIRILVCEGAQLLEVANSTMESTPDGYAAAGPNGYD 

RRPRTASRRRSLKCKPPADDFFDDTNSG" 
gene 13578.-14927 

/gene="EHV-l ORF12" 
CDS 13578 . . 14927 

/gene-"EHV-l ORF12" 

/ f unction="transcriptional transactivator" 
/note="homologous to HSV-1 UL4 8" 
/codon_start=l 
/product="tegument protein" 

/translation="MFAAAEENDDPYPGKSGYNDTCELMDMDGAVASFDEGMLSAIES 

VYSIPTKKRLALPPPKAASPGALYQRLQGELGFPEGQTLLSAMEKWNEDMFSALPGHV 

DLYTEIALLSTSVDEWRAGLDSLPTPSHYSPEVDLNAHGDEPFPEVPALEDDLEIYV 

ISAQRFYLSELRTREEHYARLLRGYCVALLHYLYGSAKRQLRGSGSDASLMHKFKQVV 

RDRYYREAANLARLLYLHLYVSVTREVSWRLHASQVINQGVFVSLHYFWAQRRKFECL 

FHPVLFNHGVVILENDPLEFHDLQRINYRRRELGLPLIRAGLIEEENSPLEAEPLFSG 
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KLPRTIGFLTHQIRTKMEAYSDAHPATPLFPLAEHSYSKRIGGRLSYGTTTEAMMDPP 

SPSAVLPGDPVPPLTVGVRQTAATLAIPSNLTLQSMETDGLDYSSMTGDELNQMFDI" 

gene 15300. . 17915 

/gene="EHV-l ORF13" 

CDS 15300.. 17915 

/gene="EHV-l ORF13" 
/note="homologous to HSV-1 UL4 7" 
/codon_start=l 
/product="tegument protein" 

/translation="MDQHHGARGGAPIRRPRRSIESRSHPFRATGNTQRTYSTPRLSY 

RDGLSGRTASRDPQEQASNQDESSNPSTSNAQQSTSFWGYLRRVFSDDVPAQPQAPRP 

RADFAPPAGEESSSEEEEEEGPAQAPLDEEDQLMYADQYSVGDSSDENDEEEDPRLGS 

DYPTSAESSEYHDHGEMVAGAGAESESETDIDAEEEEEDDEDDEDDMEVIRDESYRLP 

RTWLDKSIRLMDEALAQSSELSKAITKSTRSLYDSQFAPGGRGYTQTATPSRRLVQLS 

RAGMYDSDKIVMTGDYMEVDDDPDSAYQLWVRAIRHPLAMNPSWEETISNHTNPSFST 

DIDYDIDELIEKNLARTPPVFEGLLDSAEF^FYKLPMLYTYATITQDBAYEERLAWSNT 

QALHGHEQSSWQALLVYYSRGGMYVSPTQEPRGIWRRALKQAMALQLKMCVLGLSDVV 

TKQNATHHHTAVTFLVDALLRTARNCYLASRLLVFAWERRRETGAKRPAEPLIALSGV 

TLLQPLPPEVSELLEQRTFDIGLRTPNSAVFRAFFGSLVYWAELRLALRDPASINCRY 

VGFHLQTSEIYLLARAHSASPGYTKEELVAMEAILTLATLMLEVALQWVHVACAQLLS 

ENDTIKAFRRVSASIPHALAPLGSIRLHDAEFEVLSNPDVMVARDETALSQALFLGYF 

SVRTALTACMRDYSHEADGGSKETVTGVFLGVGLILQRLAGHLNFLLNCLAGAALYGG 

QKINIHSLTLPRYSLLADVMAPMLQRQSLVDFWRARDNMLEDLEITPRPGPPTQGKRV 

VVEMPLPSDDLPDMTPGASVNNGAGLGRMVDMAKQLQHYRETIIGEEATSSVGKRGLI 

RAG VGVAALRGRRRK " 

gene 18066.. 20318 

/gene="EHV-l ORF14" 

CDS 18066.. 20318 

/gene="EHV-l 0RF14" 
/note="homologous to HSV-1 UL46" 
/codon_start=l 
/product="tegument protein" 

/translation="MDGGGSSSWTHVSKNLIERRAVKGCLLPTPSDVMDAAVMALKDV 

TENIVGQQLFSVDRTNALSVIHTNEVPESIIATAIARDTSRDYLREYEGAAKCNLAAT 

DLSHDEMWEWIKRYWRYLRESSGAEVVDRGAVGQATQSVLSVLLLQSTFGKKRLSKN 

PFKHKGPNVGYKSNLEDLRSAFTKIEKYMYYMRPNDPMTKSEDTELRLHELLAYVTTC 

YRWLLWFMDLTDAKVLRNIDKGPVITHGPRESRPPDELVRRHLKSGPAISAGTGVALT 



LSTATADALIVLLRMSVSWTSHSWKSNTHGVTGAIVAAVELVTLIHHHLQYIINTVFA 
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GYVCWLDGGVENSYLNSALRSQGRFDHFVGKLVPIMATLSWANMEKGTVMWFKYALAK 

SIVCHGSPTQHYLTVLESIASKRTGACPPQGSTFGRNPSGFPGQFCCPPQGPLPAPPN 

SKTRGTFRRCRPGSLRSSRQLPTSPPSNIVSPRTNPAIEGSTAABCNVQGAETIQVRSS 

GEFNDCIWYINGAYPHQRSDSSSSDNSTCSSTETQYITLPSTPSPTGDVVYTNPLLGP 

DEEVDASPQPVDPMSDYSAPKNPDYMRPRSTLVEEVWQLRDSDYTPYMRPSRPSRAGR 

SRVRVEDQTLEPSSPAGCNPPANSPENDSDDAAVDSPPISPEVVYGTFRPRAKCVYDQ 

YGLTALAALSASRAKARRTRPGPTQPDVCRERDEESAEPRHDGFIRRTMSTTGPPRKH 

PDQTERVSSL" 
repeat_region 19910 . . 19927 

/note="2 copies repeat unit which has single copy in 

AB4" 

/rpt_unit=CCCCAGCCG 
gene complement (20479. .21138) 

/gene="EHV-l 0RF15" 
CDS complement (20479. .21138) 

/gene="EHV-l 0RF15" 

/note="homologous to HSV-1 UL45" 

/ codon__s t a r t = 1 

/product= "tegument /envelope protein" 

/translation="MEDYKLLQLETATVDAQAPPLPTKTVPVFAPPLSTPPQPNELVY 

TKRRRTKRKAKCRCLFFTMGMFALGVLMTTAILVSTFILTVPIGALRTAPCPAETFGL 

GDECVRPVLLNASSNTRNISGVGAVCEEYSEMAASNGTAGLIMSLLDCLNVGDSESVM 

NKLNLNDTQLAYCNVPSFAECYTKGFGVCYAARPLSPLGELIYKARQALRLDHIIPFP 

R" 

gene complement (21437 , . 22843) 

/gene="EHV-l 0RF16" 
CDS complement (21437 . .22843) 

/gene="EHV-l 0RF16" 

/note="homologous to HSV-1 UL4 4" 

/codon_start=l 

/product="glycoprotein C (gC) " 

/translation="MWLPNLVRFVAVAYLICAGAILTYASGASASSSQSTPATPTHTT 

PNLTTAHGAGSDNTTNANGTESTHSHETTITCTKSLISVPYYKSVDMNCTTSVGVNYS 

EYRLEIYLNQRTPFSGTPPGDEENYINHNATKDQTLLLFSTAERKKS,RRGGQLGVIPD 

RLPKRQLFNLPLHTEGGTKFPLTIKSVDWRTAGIYVWSLYAKNGTLVNSTSVTVSTYN 

APLLDLSVHPSLKGENYRATCVVASYFPHSSVKLRWYKNAREVDFTKYVTNASSVWVD 

GLITRISTVSIPVDPEEEYTPSLRCSIDWYRDEVSFARIAKAGTPSVFVAPTVSVSVE 

DGDAVCTAKCVPSTGVFVSWSVNDHLPGVPSQDMTTGVCPSHSGLVNMQSRRPLSEEN 

GEREYSCIIEGYPDGLPMFSDTVVYDASPIVEDRPVLTSIIAVTCGAAALALVVLITA 

VCFYCSKPSQAPYKKSDF" 
gene complement (23021. .24226) 

/gene="EHV-l 0RF17" 



48 



CDS complement (23021. .24226) 

/gene="EHV-l 0RF17" 
/note="hortiologous to HSV-1 UL43" 
/codon_start=l 

/product="probable integral membrane protein" 

/translation="MMYQPDREPGEDSCLVLSSSSVQRCTGSQRGCMPCTWAASKAFV 

GIGLQACVLTSSILHIDLLTRNSTCLILMIISMYVLSLIRVPISKMETIVTVCRSIQA 

LATLVAASVWVAGSAVKKEHLLIVVTVCILFVFIAGTQISLFYVICSANGTGTHFRAS 

LLAIIGGCVLGVSVKLVELKDVPIGIGIAIAIIASCQDFGLALRDTCHYRIGRYACMR 

TFTDLGRGINYRWVTDVEAVPKIEEVAEEKVSLFKFFKEMPGVIFSPAVGTHATPIIW 

IVLRLVYGISNVWQTPAYWFCLTVGHVSAMLLEQLVIRVNYTAEASSGIHSTAHAVC 

MVLAAFGYGVAAPLSLAFTVSGGILGALYLRKRATGARRLAATHISRWLIVCVYVAAG 

LCYATIITH" 

gene complement (24471. .25688) 

/gene="EHV-l 0RF18" 
CDS complement (24 471 . .25688) 

/gene="EHV-l 0RF18" 

/note=="homologous to HSV-1 UL42" 

/codon_start=l 

/product="processivity factor for DNA polymerase" 
/translation="MALPRAMRPGGSHPNNFLFNTLPVIDNPVERQRAMAVFERESLR 
DAFEMLTPIAPSLKNAFLIFNEDGLLIHTSVGGEQVYIPIQTNNMESYSWKKAPPAVF 
LANVDGRRGLLDAFKAKTQTNVSKVVFEIENYSPSRILTQTVFSARDQTEEDTEMGSD 
AEGATQTVSSRLVKHEFNNYALMLPTRQPDVSMSLSKAQLNKILGVCKQAGDPITFQC 
LFDDTLQVRSGDRQVVFSVDYQHADNCGVESSSSLLEKMPMKTKKSAPEPIRGISGRR 
LFTLVLDEDTNFKQLIQKLKLKNAGAVLNFFLDPDSIPMIGLSTKQPFSVMMFFMCSY 

PTQPCQVGFSPAAFSSTPMGAGVKRRASEEEESDQPPKKLFPDGKLFKSNFVLLMDKT 

GAKIPCPEQPMHF" 
gene 26254.. 27747 

/gene="EHV-l 0RF19" 
CDS 26254 . . 27747 

/gene="EHV-l ORF19" 

/function="virion host shut-off factor" 
/note="homologous to HSV-1 UL41" 
/codon_start=l 
/product="tegument protein" 

/trans lation="MGLFGLLKYAYSNRLVKHDAITTPPGIMTPIAIDLWNVMYTLME 

KFDQERNFPLDGAAVTARCFFSLLRLLLKRSYYPIFVSDRGIYGDGRVKQGAKAIVSQ 

TMSSYGGSGRLSSACFTGDEHDTEFQEDPEENDVSVPPQDTCPPTEISAGYVEPERKC 

EHSSTRWSALDGAPRLSYRLCVNLIRHLGYPYVNACNLEADDVCANLYHTNTVAQIYT 

TDTDLILMGCDIILDIMPLFPPTLRCCDVLMDLGVTYDEFLTEFVRCHTDLHEPQTLA 
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SVQSVISSLHSPPDEDEGADMPQTPSGHSWRCPNERRVISWRRQDDHDYDSSTEDSDQ 

SDSSEEEEECPAGKGFGYRENPAVETCKRRTRPRRSAEASGRILHLKYTSRYPPIMES 

APRALVRMAPPKTRHEVLERKFVKHVVSMLTPERRGSLSIMRRLPITQEPSNFSLVHD 

TLKNLVSEHEIARELANMFWNHIPTPTDYNTVLVNYWDDCGHRRQWS" 
gene complement (27886. . 28851) 

/gene="EHV-l ORF20" 
CDS complement (2788 6. .28851) 

/gene="EHV-l ORF20" 

/note="homologous to HSV-1 UL40" 

/codon_start=l 

/product="small subunit of ribonucleotide reductase" 
/trans lation= "MS lENSKEAALTAELSLAGAFFYTPECPDIEHLRSLSVANRWLD 
TDLPISDDLKDVAKLTPAEREFYRFLFAFLSAADDLVNLNLGDLSALFTQKDILHYYI 
EQESIEVTHSRVYSAIQLMLFGNDAAARARYVASIIGDAAIGRKVAWLQAFCVRECGSV 
AEKYILMILIEGLFFASSFASIAYLRTHNLFWTCQSNDLISRDEAIHTRASCCIYNN 

YLGGFEKPEPKRIYELFSEAVNIECEFLLSHAPQYSHLLDIGAIISYVRYSADRLLGE 

IGLSPLFNAPKPSPSFPLAFMTVEKHTNFFERRSTAYSGTLINDL" 
gene complement (28896. .31268) 

/gene="EHV-l ORF21" 
CDS complement (28896. . 31268) 

/gene="EHV-l ORF21" 

/note="homologous to HSV-1 UL39" 

/codon_start=l 

/product="large subunit of ribonucleotide reductase" 

/translation="MALNFLQSDCPLAIIQDVISRVDAISDYGYANELSTTLPPRPSR 

SQVLEYITRWDTLKPRCRVDERLYVVCGELVHLRIRTRNVEDLKYWLNSTEIALNEI 

VEKDILDHLDFIQRTLHAFESSEYRELCALGLQSALKYEEMYLAPCMRGGRIESMGQFF 

LRLATTATHYTMEEPAMARVLVSGEVGWTYIFKAYFTALAGQVLIPATPIMLFGGRDC 

GSLASCYLLNPRVTDMNSAMLALMEEAGPILCNRGGIGLSLQRFNTPPKEGCSRGVMA 

LLKLIDSMTMAINSDGERPTGVCVYFEPWHADIRAILNMRGMLARDETVRCDNIFACM 

WTPDLFFDRYQRYLDGESGVMWTLFDDTASHLCHMYGKEFEEEYERLEQCGFGVDSIP 

IQDMAFIIVRSAVMTGSPFLMFKDACNKHYHFDLRRKGAIMGSNLCTEIIQHADETQN 

GVCNLASINLPKCLAIPPPHTAGVPYFDFAALGRAAATATIFVNSMMRAGTYPTVKSQ 

RGVDENRSLGLGIQGLHTAFLMLDLDMASPEARQLNKQIAERLLLNSMKASATLCRLG 

MKPFKGFEDSKYSLGELPFDSYPGVTLANRNAWRRLRTEIKQHGLYNSQFVAYMPTVS 

SSQVTESSEGFSPVYTNLFSBCVTATGEVLRPNLLLMRTIRSIFPRECARLQALSTLEM 

AQWSVVGAFGDLPVGHPLSKFKTAFEYDQRTLIDMCADRAPFVDQSQSMSLFITEPAD 

GKLPASKIMSLLVHAYKRGLKTGMYYCKIKKATNNGVFVGGDLVCTSCSL" 
gene complement (31510 . . 32907 ) 

/gene="EHV-l ORF22" 
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CDS complement (31510. .32907) 

/gene="EHV-l ORF22" 

/function="component of intracapsomeric complex" 
/note="homologous to HSV-1 UL38" 
/codon_start=l 
/product="capsid protein" 

/translation="MNLGGNRFVQIGNGMSNIMyTDANGAVRWEQISPPAGFPQQQRG 

RGRGHVAFGLPNTLDWLPGFVQATPNSITISNMGGIQISSAGVITAAINSEQNSWMLS 

SFNPSLKLTRQVTLTDFCDPTAERPGLPIIRLRHHLDAIGSSPSSTPPGRNPQELDEA 

WAALSELSVSGRSDTTGLRPSLLSLTFLVASRSGEYSDKAAAEAVRAHVLANYRDRRT 

EQRLDRFGEYLQAMVRTHVFPHKHMTVFGGLISHVIQDKLASLTAVAGGVQEGARTNN 

SAVPRSSVYVPACAFLDVDHELKLGDASAKFVYLIFVYSQRLRREGVRVYVAVSKFDE 

VAFE D AVS FL FHKARTES AI RGT EGADAPE PH PNAAL PLQELSSSRCEPRCPPS RLNN 

REFTNALYQWAPDLRGRPNRTSCMYAAYIRLGAIASDPPRTTRRSERFGSVDMPWWL 

ENVRWDPQDWVECSY" 
gene 33283., 36345 

/gene="EHV-l ORF23" 
CDS 33283.. 36345 

/gene="EHV-l ORF23" 

/note="homologous to HSV-1 UL37" 

/codon_start=l 

/product="tegument protein" 

/translation="MAREHGSMRALVNSLAGLLGETDTEVPSLEPAMLMVLKSSISEF 
FLSTDTVSVDEAAELFPRLQFLACRAYAASHTPDAAMLAENLAGLVLWRIHQNWTDRE 
MEAVDQMFVLLEIMNGESGVYMLSNNNLRISAKYGPSNMHLIVSTWLDTFRNVMSVAA 
KSTPDSLFNSKRMESIEEFSKPLVHAKFNLIYDMPFVQEGLRIVAKKINWILPFGLMV 
KGYKDMSMAPLTRALFLLSLVDSYFPKGTATEGSMKALTAYFRELVRTIDNSAFVPIT 
EVNATPRTAYEVRVSSAIVHQNPYVTDTKAGMVAERVRTDAEILTSGALLSSGALSAH 
ATAVAKLLSSNEPDDVSSRARARVAEHASNTWETIQASTTPTQVVEALVTAGFTSTHC 
GILERVVVDYFTRLRSTANSGPGRNDSLDYAQQWGCVAIVGGVVFRLLLSYGFGLDY 
I RDYTTT I S TLE PVYNELLS ALGLADKG VEQTLKRSMAPRP YMN Y I SAARAALDDELL 
IVEKRTTGPGTHSAARESLLTWFDFRARDRWGVRIPDRDTTSTQVLAPITASLYSDDD 
LIAAASKLSFDALDAPPTQIIDDPSFAPYMLATVVLDAFNAILTSRFSADSVSQALRV 
LSWARDYGAGSIANVDGYRTKLTAIIASVSPFLQKDAPTPTMAHANNLEALLGELHSV 
VVAAIALIPERARMPVPERPSVKTSTFLAGLFLTAVYKRLETLVGHTAELTNNILGTA 
SGIVSSIVTLNRFFNCRIMPVMGHYAVLIYPQSAQSAPFGRWRLVDVVDAVGSIYNEV 



SDLRADLRADVVTLKGDITSAAEALQECEALAVKTEGTRFGKLFNSLLTRHTQLARAQ 



51 



RGLAIRAGKLLGGSEAPGLKHVNTFLQRWGAISVMYQKATSGSTPEVNITSLANTLRH 

VWDEVQQERKATPPSRKFSNRDLGLAVERLMGGYPEVLDDDSNSTALTPKFNVDSWNS 

VNMDALRKRVTMPANIDSIRGNDSLATREYLKKEDLLAEIDAIFNNTK" 

gene 36579.. 46787 

/gene="EHV-l ORF24" 

CDS 36579. . 46787 

/gene="EHV-l ORF24" 
/note="hoinologous to HSV-1 UL36" 
/codon_start=l 

/product="very large tegument protein" 
/trans lation="MAQTLVPANKAGGAQADVVVIGYRNQYDSQLGEGSHVSCLRSSL 
SFLRLIFTHGIDFALTADSIDGVLVEGRAWTVAGSKSGEAPCMVSIVELPNKITYANS 
ANALCCVFSRLYGDSGFYMHPGDGFQSTQIPARQFFDGVWKSRSESFALITIGAIGLA 
VYRHGDVAYVFDPHGHGSVTEAFVVRVLARDVYAYLTGYAATDPESDWAGALVFFVTC 
GPTESEPGFLISATSLLYGISETYLSDEQYVERSVATSHPGISTPPPLTDVAVGAVSE 
AWQYQELENGAATLDADMEGVAPAAAQVRASVIRQPTEKRVSLPKRRRPPWTPPTSSE 
NLTTSGNTHTVAGRPSQKVRNATANVQNPTTGNGSAWAEALNDGGVDNASRPGQAVGA 
AGTLQNPAPGDALAMETTQASEEALRTRRVFRLSGEDEAPYDLGDAVGVLSAEINELA 
TRAEELDVLSSTCVDSTVWVTRPHNSPDMDILEQFITMIFNRLLSFLVENGARTRTDS 
PSVIAGLFPGVLAAIPTQSAVVNLLQATGMALSDVASYKSILNMVSNEDSPVGELAVI 
KLELVASEVIKSTQKLVARVEELERDVTSGSVNPLGLYTYLTERLVAEMTKHGGDLFA 
REPKPGAVSLTERIGSLFRKARTREARATRTNASLARDLNAIEAAVHAAHDKFDAIEI 
KPADPSDTTNMDELAKSLDLSAVPTRVAKVIKKVESMVSDSIREYFLRGVQYSARAIA 
MDKTSGARFQVASAAVSNLERMLDSLPNFEKSLNSVVASAGIQGPPPAQISGSRKATL 
LGNLLRAGQNLTTDNALGAWAALLSEAHTEGHIERRELEAVIKEITSINDHAAKKASV 
EADMERFRVLSAAVDQATSDMYNSNPHALDTIIRGAEEMIRQAKVVEAHFDSGRISRE 
AASRVGVRKREVETLANSARQRAAEISAARDEIYSRLQSLLLPLAGFVGLRAAPGVLE 
QLAKDAQRSTSEELRNLMHEAPKQVVSTVHSHLWSLFGQFREALEHPNSTTSSALAGV 
GPAFAIWRSLLDPNKQRESVEFFITHADALADTVGAVEANPNSELAVAHAVNSIAAA 
IQTVSVGGRTITEFAFLVPMLERYQSRLTIVRETQRLATAQRAVAASVSAAAEVTTKL 
RAVAVPGVQEDVLKAAIAAAKHVSSEVTAAATAAERELARLDSKALSVAQVARAHQDL 
QKQTAVAKQRVGEIEEVLANLNKQQRELQDRAVHDRWKSDLLAALDKIETKSSFDVSE 
LSRLRDLGAARGYDSREFAKRAEQALAANARAVIAVLDNVFKFNPYAPVNSKKETNPT 
ISMLYNISWWDDFTLAAPILNTLFAGVDVEELMSLMRISTGMITFASTNGGRPKYNEA 
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VNSLSSDMLKVPQLAKYVDFYGKWYTEFNAEMDVLSKLRADVLQAVGVRSGEISRALE 

EVTYVRNAEVAEKVLADGVKLYIPSDALIAKAVKYLEEFNQKRFAGSAFEEAIATTIR 

QDLSTAREAATQAEAARSEAMHRATH I LREVVEAAKAADRDASANLANLKNLLRLT PP 

PQSVAAALDKATSSDDIVTQAALLLGTVESTPELDIKAVEWLQQARSIIDSHPLTTKI 

DGKGPMDPYAERIEKLHTLRGELDELRRQLTATEVSWDEAWGNFSRAVPRADVSMDGF 

VDAHQRARTLQASMGVISEMRADNKYGRLPPKVIGAIESKFAERHKNLETFNDTSTVL 

QTAITQFDSLVQQIPPEMEYDVLRSLLASFDQLAAVLPKWVGAEYAAYRSLLLMRIGL 

YDEYQKIAGIAAAGSRPHLEAVEYRSAVEDANLRRASRVSSLMGDKDVILSLREAKSS 

IDTAFPQVLLDAKGVPVEYRVCYRAVGDKLAAMLCGKLGVSMRPAMPSDPIVESSSVS 

GINVTHDILQLRFGLEKAYHSGFSTFARFVRHKRADWSPTEPAQAAAEIYAAVLATTL 

TREYGATWHRIRFMASSGLFVASPDSVCDTQGGRGKKSNNIVHLTLSDVVLSAMLRNS 

MHLVNFMRLDLTRQHEYMARTITPVLTKSLLSDILINTLVPTDTSTQWRSLPLAGDLE 

DLAQGMLFSIRMSDWKQNSFSTTSLLDVWMRSPGESGRAAAAKIASAIPGNPLATFTV 

LARMCIPPNALASLWEALQPEAFSQQNLSYDDVVTSRLDIASTVQTS'VAVDPEMKSVD 

TKSRKQLYTTTGTSTTFTLAGSAPSAVKEVSALDVATCALMFGAPVVIAMETPEMFSE 

ASGMSFCLKIFDSRPGATDHEIIQAVSSDLSSWGTSLLALDPNAIENACLTTQLEILS 

GLVASKLLAPAPPCLIVLDPSMRVIKVLWESESPPNDLVITLAEDEIIAELPYLNADD 

DLLPPMNPDDPIYTRVISGTNIPTATTEGSLFADQQLEFLRPESNPFPFASHDSSQSL 

DVPSSPSSGSDKYEEDPTGIVYDAPVDDMSDMAMNKAKAWQEWLEDGFAEDDYRELSN 

AMPAPPKTTPVVESKQKSDSVDRAPTLPPKAAPLPPSDASAIMSGKPVFKYTPGNKSA 

VPPSVPAPPTLPPAPPLPQSTSKAASGPPPTLPPAPPLPQSTSPCAASSATQSDSGKTL 

TLDVPKTQSKDBCVVPVPPTDKPSTTTPAALKQSDASKPPTTU^IQHQQKLGTPVTPKDS 

GDKPTDNASAPVGVSPVTPDGTPGAKPPPKDAPPVDDTKQPVRKSLPSQVRGGRPYIR 

PSLGPFKFTGPPGYTIPVHGLPPSDSNVTQSTKEPPKPAVETPAAAPAKSAAAPAAAP 

AKSAAAPAAAPAKSAAAPAAAPAKSAAAPAAAPAKSAAAPAAAPAKDQTKSAAEVPKP 

AKDQAKDQAKDQAKDQAKDQAKDQAKDQAKDQAKSTTGQKLAKDPKSDGLTDDVALEI 

VPEKTPLPDDSPIGAVPKNTPLPDDSPTGAVPENTPLPDDSPIGSPDLSASKNSHTTD 

AVSSDRFSVACKVPLPDSPEDDFYSYAVDVPLPDSPTDDPSSGRSDARAPTVGGVASI 

HRKS DS RNNRQS DAWRRAFADT LHGRPRNRSATKPCKSAP YKVPHAI S YT KI PS VPND 

QSGLAGKPCSEEPKRPTGRDTPVGSWNVSPSQAPADIPAAIPQNQNTSESPRTTSLKS 
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PTRTVQSSMPADDIDELAEYDLQIARAVPVTKHPQPPPANQTPPPQEPPAPIDDRKNI 
RPPLSEEEIIAFLINMDDDDAGNASGPVDLHSVQAPKLPKQSKPTTNQFVPLDWWTET 
EPWDADSLDLSPKQQRLFSWESTRDLLNINVRDRVYEEESDDEYTVSWDQHLVPAVS 

PTSVSSYSSDTVTDSYTDINDPRSVVCPLDGNAQNNVREFLDTHSSRVRVVPADELLS 

RRYFRSTSLSAMALLIAACRTIVRRLRATRRVLTDINRSLLLDLKQIRVLLG" 
repeat__unit 44212. .44274 

/gene="EHV-l ORF24" 

/note="3 copies in AB4, single copy in 

V592 : CTCCTCCCACTCTTCCACCCGCTCCCCCTCTGCCCCAATCCACTTCAAAGGCC 

GCCAGCGGCC" 
repeat_region 44839. .45003 

/rpt_unit=CCCCCGCCGCGGCCCCGGCCAAATCTGCGGCGG 
repeat_region 45062 . . 45157 

/note="8 copies in V592, 6 copies in AB4" 

/rpt_unit =GGCC AAGGACC 
repeat_region 45278 . . 45367 

/note=="insertion of 45bp compared with AB4 : imperfect 

repeat of subsequent sequence - changed residues in 

lowercase" 

/rpt_unit-GGCGGTTCCCaAAAACACTCCCCTACCAGATGACTCgCCCAcTGG 
gene complement (4 6886. .47245) 

/gene="EHV-l ORF25" 
CDS complement (46886. . 47245) 

/gene="EHV-l ORF25" 

/function="located on tips of hexons" 
/note="homologous to HSV-1 UL35" 

/codon_start=l 
/product="capsid protein" 

/translation="MAADKQQQQAPVAFNPADPPNIKAANFKDMLPVDVITILNQNID 

ELDYTKYTEDEISEGLKQLFMGTARTMVSLRQRHLKSLVRRSDMFAQNDASTWARPNI 

GLKRTFPPRFMQPISED" 
gene complement (4 7337 . . 4 8164 ) 

/gene="EHV-l ORF2 6" 
CDS complement (47337 . . 48164) 

/gene="EHV-l ORF26" 

/function="role in envelopment at nuclear membrane, 
probable interaction with pORF29" 
/note=="homologous to HSV-1 UL34" 
/codon_start=l 

/product="membrane associated phosphoprotein" 

/translation="MDSYNYRDFAVGGGLLQRIRLVVSGSLHCGESDATLNDPKHLPA 

RCVFQFSGPDNNSVTFPIEYVLRLMKNWARSQCDPYIRIQNTGVSVL'FQGFFFAPPNA 

PMASITSEHNNVILKSTHTTGLALSGIERVKRGGGLDLRPLQAMMQISCFTRMPVVQL 

SFRFMGPEDASRTQRLLERATSFGAMELHQKRTVDSCDRSNGIVSPREHRECRERQKR 

RPTPKRCASEVFASLASISSAFASERVKRRPVRIAAAILAFVFVAVILAIATKGRLF" 
gene complement (48303 . . 48725) 

/gene="EHV-l ORF27" 
CDS complement (48303. . 48725) 

/gene="EHV~l ORF27" 
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/function="role in DNA packaging" 
/note="ORF27; homologous to HSV-1 UL33" 
/codon_start=l 

/product="putative product of ORF27" 

/translation="MTSRLQLAAMEQNASDAALSGMQQARSRQASPKRLRDLIPSSDV 

ESMSLNALDDAYGHHDFSVWFEDLMPPEMELLMPTTDAKLNYLSFTRRLASSVFHSPD 

NRMPGGACDHTSALDARKERFATIINKFLDLHQILHDA" 
gene 48697. . 51532 

/gene="EHV-l ORF28" 
CDS 48697.. 50559 

/gene="EHV-l ORF28" 
/function="role in DNA packaging" 
/note="homologous to HSV-1 UL32" 
/codon_start=l 

/product="putative product ORF28" 
/translation="MAASCNLDVIGEDGGCALTGGWQPGAFERPYMGFDARLLSTNSS 
LCSELIFSAHLMQISPTPQPREQVDVCEDPDNDPPEPSCAQFVDAVADSLALDKLCLI 
CRTIDLYRRQFGLSPQWIADYAMLCTKTLAAPPCAVATVVAAFEFVYLMDKHYLRRGK 
TTLVGAFARRVLTLVDIQRHFFLHVCFRTDGGVPRCAASGTAPAATAMAGLGMADKVQ 
YSNYSFLVQSSTRAMLLTVADVPSGDDGALQAVPHGRHGAGRPADGGGGVFGPKQQST 
VAALMSWKECAKMIDCSGSERRRPGATMTCCERARADDDEYERQLLSTENTYLGSADN 
QAEGGNDTHLKWGYADLTLLLLSQSSTWEASEKTSLASQSRRACVEEYWASHRTVLAR 
DTAPRFARFVDADAVPDTATGPVLATTLKHVRSRGRTCAECVLCNLILTREHWLALRR 
FKRDVISYSSNNANLFDCISPVLSALSDANSEPLAGDCGVGGGGTCPEDSGRFLELMH 

AAGTEAIYKHLFCDPMCALVELQTNPSVLFSPIGPPPEPDEIELQKARLASENWFSGR 

VCAGLWALAFTFKTYQIFTPKPTACAAFIKDAGLLLRRHNLPLISLEHTLCNYV" 
CDS 50552 . . 51532 

/gene=="EHV-l ORF28" 

/function= "probable interaction with pORF26, role in 
envelopment at nuclear membrane" 
/note="homologous to HSV-1 UL31" 

/codon_start=l 

/product="putative product of ORF29" 
/translation="MFDGRSDIYDSKSFAAELDDLYSCRSTGRENGR'RSRVSTRGVHR 
DRCGSAAKRRSTKRRCELVARERDRYSLYLDYMASHPSDEISAVRELVVPLIKTTSIT 
LPFDLNQTVADNCLSLSGMGYYLGIGGCCPTCTVSGEPRLHRADRAALILAYVQQLNN 
lYEYRGFLASVLAAAAQGDQAGVAASEGVQAERLLENVLAQPELFFAYHVLRDGGIQN 

VRVLFYRDLSVSGYMMYAVFPTKSVHLHYRLIDRLLAACPGYKIIAHVWQTAFVLWR 

RDEGQQTDMDIPTVSAGDIYCKMCDLSFDGELLLEYKKLYAVFDDFLPPV" 
gene complement (51456. . 55118) 

/gene="EHV-l ORF30" 
CDS complement (51456. . 55118) 

/gene="EHV-l ORF30" 

/note="homologous to HSV-1 UL30" 
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/codon_start=l 
/product="DNA polymerase" 

/trans lation="iyLAAREQANSVRRSGFFNPFIGKRPFFRPGSGQTAETERPRPPQH 

SYCTEVGSFKFIAPRCLDEEAPADQRRGVHVGTLERPPKVYCDGSEYDVLNFASGGCW 

PRRIRVWNGQDFRGDGFNPRFERFHVYDIVETSESASHDDPSRFAELSRPSGSVVTLL 

GMSECGKRVAVHVYGVRHYFYMAKAEVDSACGITTEAELVRAMVDCAHSSALSAALGN 

GNGGKQSGGSGGGWWGGKHVSADCFKVETVCHTTLYYFGSKPALYYRVSASSSRLGGF 

ICDNFHPEITKFEGSVDVTTRLLLDNENFTSFGWYRLRPGTHGERVQLRPVERHVTSS 

DVEINCTPDNLEPIPDEAAWPDYKLMCFDIECKAGTGNEMAFPVATNQEDLVIQISCL 

LYSLATQNHEHTLLFSLGSCDISEEYSFACVQRGEPRPTVLEFDSEYELLVAFLTFLK 

QYSPEFATGYNIVNFDWAYIVNKVTSVYNIKLDGYGKFNKGGLFKVWDIATNHFQKKS 

KVKINGLISLDMYSVATEKLKLPSYKLDAWGDVLGEHKIDLPYKEIPSYYAGGPDRR 

GVIGEYCIQDSRLVGKLFFKYLPHLELSAVAKLARITLTRVIFDGQQIRVYTCLLKLA 

RERNFILPDNRRRFDSQADAASETSELAMDSQSHAFDSTDEPDGVDGTPDAAGSGATS 

ENGGGKPGVGRAVGYQGAKVLDPVSGFHVDPVVVFDFASLYPSIIQAHNLCFTTLALD 

EVDLAGLQPSVNYSTFEVGDQKLFFVHAHIRESLLGILLRDWLAMRKAVRARIPTSTP 

EEAVLLDKQQSAIKVICNSVYGFTGVANGLLPCLRIAATVTTIGRDMLLKTRDYVHSR 

WATRELLEDNFPGAIGFRNHKPYSVRVIYGDTDSVFIKFVGLTYEGVSELGDAMSRQI 

SADLFRAPIKLECEKTFQRLLLITKKKYIGVINGGKMLMKGVDLVRKNNCSFINLYAR 

HLVDLLLYDEDVATAAAKVTDVPPAEWVGRPLPSGFDKFGRVLVEAYNRITAPNLDVR 

EFVMTAELSRSPESYTNKRLPHLTVYFKLAMRNEELPSVKERIPYVIVAQTEAAEREA 

GVVNSMRGTAQNPVVTKTARPQPKRKLLVSDLAEDPTYVSENDVPLHTDYYFSHLLGT 

ISVTFKALFGNDVRTTENLLKRFIPETPHKTPTKTQALLERAGFEKLTPFTPEEESRR 

ILHTVFCTLEAAPHQS" 
gene 55387 , .59016 

/gene="EHV-l 0RF31" 
CDS 55387.. 59016 

/gene="EHV-l 0RF31" 

/note="honiologous to HSV-1 UL29" 

/codon_start=l 

/product="ssDNA binding protein" 
/translation="MESAPKTVSLPVSPLGYVYARQKASLQTGTVSLTAARSVDSDLA 
VLPVIRGLTVEQTFTTNVAVVAGSKTTGLGGTGITLKLTPSHFNPSAFVFYGGSVIGA 
SSNAPNLTRACEAARRRFGFSAFSSPPVENAVETSGEEICASLNLSPETTALYLWTE 
SFKEMVYVCNTFLHYGGTSTVTIDGQDT^KIPIYPVQLYMPDVNRLASEPFNAKHRSI 
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GDEFVYSRPFFNSDLCRLLHGYVLGPAAVALRVRNLDGVARGAAHLALDENHEGSVLP 

QDVTFTLFDSTQGNAGKGSGRAQRQGDGSGSKNSASSGIERRLASVMAADTALSVDSI 

MGAGIYDTELPSVEDWPVLSSGDDTESLEALGAYAARLSGLVGAMVFSANSVLYMTEV 

DDGGPADGKDGSNPSYHRFYLIAAPYVAGNPQTDKDGRVLPHTADQQAAPINGSNQEF 

SLDYLALACGFCPQILARLLFYLERCDAGTFGGRNETDALRYLANTLESDVPCGLCNQ 

ATRPACAHTTLHRLRQRLPRFGAPVRAPIGIFGTMNSAYSDCDVLGNYASYGALKRPN 

DNEAPKSIMQDTYRATMERLVNELEQAKLIDKETLAQASPCSAPTSVVHDQASFIGLL 

SNIKDTIEGAAEQFMRTLVEARDFKIREGLADANHTMSISLDPYSSSFCPVTSFLARR 

TVFAVLQDLVLSQCHCLFYGQSVEGRNFRNQFQPVLRRRFLDMLNGGFITAKTVTVTV 

SDSGVLAPDLTRPASEPPTKDYDGDMARVSMEVLRDLRVKNRVLFSNGGANMSEAARA 

RVAGMASAYRRPDKGSNILNGAVGFLVKQYHGVLFPRGHPPGIDTPNPQWFWTLLQRN 

QMPARLLSKEDIETITAIKRFSDEYSAINFINLTPNNIGELAQFYFANLVLKYCDHSQ 

YFINGLTAIVVGSRRPRDPAAVLAWIDRTINGAADVEPAAQEVLQRLGSNPAAWTGTF 

TSTNMVRYVMDQRPMVVIGLSISKYNGSAGNNRVFQAGNWNGLNGGKNVCPLMAFDRT 

RRFVLACPRVGFTCEAGGFGTGVRENTLSEQVRGIVSEGGPMVQTAV'FAAVLHALGAR: 

TQHLAVDDWIGLVDDEFLAASLDALNATVVDQFGEWSVEAAQELVKNMEAQTTAGAVA 

AGEGAFDFGACVGDTPQQSTSAFNGGLAMAAAPAGQKRSLPDDILFDMGAPPEKKSGL 

TFDML" 

gene 59177.. 61504 

/gene="EHV-l ORF32" 
CDS 59177.. 61504 

/gene="EHV-l ORF32" 

/function="role in DNA packaging, probable interaction 
with pORF2 8" 

/note="homologous to HSV-1 UL28" 
/codon_start=l 

/product="putative product of ORF32" 
/ 1 rans 1 a t ion== "MEQDDAPAAMGSAQARQRLLAI FGQVQAYI FQVEMLKRCDPLAL 
LPLVGS LKLNALT X RMLRRKLGGAL I EQAQHQQTPLACALTMALE YAE VEGERVLRAV 
DDVNLAGPEGFFRATMRLDEPCEYHVRVHLDTYGGPIDAEVQFLHDAENFLKQLNYCH 

LITGFEAGLDALESVARFLTRTVGSGIVVPPELCDPTHPCSVCFEELCVTANQGEAVH 
RRLLECTCDHITRQMAVRVANIDIARHLPHALSVASERRAAAEAALRALEARRVQGHN 

gksagtedptqqvasrlleshhvfkpasrclyavselkfwlastkhgdmgqpraidtf 
tenletldkqekffhlqaatvelalfgrtldhfdrlfadqllgldvi'dgmlvgscavs 
pddhiealikacythhmsapllqrltdpdtsnrealkqllgrigvdtddgagelgdal 
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DVDLDNLGGAPPVNSTPCGEDALCRTVSEERPWDKLLERATADASQRRRMYAERLSKR 

SIASLGRCVREQRRELEKTLRVNVYGEVLLHTYVSSYNGFCARRGFCAAVSRAGTIID 

NRSSTSAFDSHQFMKAALLRHPIDQSLMPSITHKFFELINGPVFDNAGHNFAQPPNTA 

LYYSVENVGLLPHLKEELARFMITAAKGDWSISEFQRFYCFEGVTGVTATQRLAWKYI 

GELILAAAVFSSVFHCGEVRLLRADRTYPDSSGAQRCVSGIYITYEASCPLVAVLSAA 

PHGAIGAETVVIYDSDVFSLLYAVLQQLAPGSGAN" 

gene 61366.. 64308 

/gene="EHV-l ORF33" 

CDS 61366.. 64308 

/gene="EHV-l ORF33" 

/f unction="role in virus b^inding/entry" 
/note="homologous to HSV-1 UL27" 
/codon_start=l 

/product=="envelope glycoprotein B (gB) " 
/translation="MSSGCRSVGGSTWGHWRGDGGDLRQRRVLSPVCSAPAAGSWIGS 
QLGNVGNLLATPHPLGKPASSRVGTIVLACLLLFGSCVVRAVPTTPSPPTSTPTSMST 
HSHGTVDPTLLPTETPDPLRLAVRESGILAEDGDFYTCPPPTGSTVVRIEPPRTCPKF 
DLGRNFTEGIAVIFKENIAPYKFRANVYYKDIVVTRVWKGYSHTSLSDRYNDRVPVSV 
EEIFGLIDSKGKCSSKAEYLRDNIMHHAYHDDEDEVELDLVPSKFATPGARAWQTTND 
TTSYVGWMPWRHYTSTSVNCIVEEVEARSVYPYDSFALSTGDIVYASPFYGLRAAARI 
EHNSYAQERFRQVEGYRPRDLDSKLQAEEPVTKNFITTPHVTVSWNWTEKKVEACTLT 
KWKEVDELVRDEFRGSYRFTIRSISSTFISNTTQFKLESAPLTECVSKEAKEAIDSIY 
KKQYESTHVFSGDVEYYLARGGFLIAFRPMLSNELARLYLNELVRSNRTYDLKNLLNP 
NANNNNNTTRRRRSLLSVPEPQPTQDGVHREQILHRLHKRAVEATAGTDSSNVTAKQL 
ELIKTTSSIEFAMLQFAYDHIQSHVNEMLSRIATAWCTLQNKERTLWNEMVKINPSAI 
VSATLDERVAARVLGDVIAITHCAKIEGNVYLQNSMRSMDSNTCYSRPPVTFTITKNA 
NNRGSIEGQLGEENEIFTERKLIEPCALNQKRYFKFGKEYVYYENYTFVRKVPPTEIE 
VISTYVELNLTLLEDREFLPLEVYTRAELEDTGLLDYSEIQRRNQLHALRFYDIDSVV 
NVDNTAVIMQGIASFFKGLGKVGEAVGTLVLGAAGAVVSTVSGIASFLNNPFGGLAIG 
LLVIAGLVAAFFAYRYVMQIRSNPMKALYPITTKALKNJCAKTSYGQNEEDDGSDFDEA 

KLEEAREMIKYMSMVSALEKQEKKAIKKNSGVGLIASNVSKLALRRR<5PKYTRLQQND 

TMEDEKMV" 
gene 64512.. 64994 

/gene="EHV-l ORF34" 
CDS 64512.. 64994 

/gene="EHV-l ORF34" 

/note="hoinologous to VZV gene 32" 

/codon_start=l 

/product="putative product of ORF34" 
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/translation="MDSPRGISTATGDAHAEAAVSPAAEIQIKTEAPDVDGPEATTEC 
LDHTYTQQTSGGDGLDAIDTDGLLEMVLTSENTESEPGIPFALRGNFICCRDDNCRAC 
RELPFRPSVIGFSRDPHVSMALDMTSGNWAYVPRVFPDTPTAPWMANYCIPDLDEHAD 

ri 

gene complement ( 65087 . . 66076) 

/gene="EHV-l ORF35.5" 
gene complement ( 65087 . . 67027 ) 

/gene="EHV-l ORF35" 
CDS complement (65087. .66076) 

/gene="EHV-l ORF35.5" 

/note="homologous to HSV-1 UL26.5" 

/codon_start=l 

/procluct="major capsid scaffold protein" 

/translation="MASSNPQTLSAAGAPLVSGDYILVPAAQYNQLVVGQHTSHPPIN 

AGPAPVTHAVPSQYIPPAYNSLMPPSMYQAPPYWSVPHSANLEAQITALVGALAADRK 

ATKGSDPHVIQGSQCSPPLSPQQERRYARKRRHDWDATTRDDLEGIYYPGERSPRPGE 

RRAGRPSTTIADLMGAVSSLQQEVSQLRAIQTVTAQPQAAPAGLYKPIPAVPPQYSQY 

QYIQPQHAVSAIVAPQLPGIPSQPTQAVLAPQVPAGEAPGSAKVVAASTAPQQAEQAR 

AAPQQFEAVTSAAVLPVTQPQASSQTVDASASTGLEFGRDDADIFVSQMMSAR" 
CDS complement (65087. .67027) 

/gene-"EHV-l ORF35" 

/function="capsid maturation and scaffold activities" 
/note="homologous to HSV-1 UL2 6" 

/codon_start=l 
/product="capsid protein" 

/translation="MDAYTVDGNAVSLPIYVAGYIALYDMGDGGELTLTRETVAAALP 

PASRLPINIDHRNGCVVGEVLSIVDDARGPFFLGIINCPQLGAVLATAAGPDFFGELS 

EGLSEQERLLYLVSNYLPSASLSSRRLGPDEEPDETLFAHVSLCVIGRRVGTIVTYDA 

TPENAVAPFKRLSPSSREELLITAREAQSRLGDAATWHLSEDTLTRVLLSTAVNNMLL 

RNRWNLVARRRREAGIEGHTYLQASASFGITNGCNKADFCGAELVDTCGYKSGEKVHG 

APYSRVTLGAKAFTSSSPNALPSSDNDKGGIGERTQKHISAMASSNPQTLSAAGAPLV 

SGDYILVPAAQYNQLVVGQHTSHPPINAGPAPVTHAVPSQYIPPAYNSLMPPSMYQAP 

PYWSVPHSANLEAQITALVGALAADRICATKGSDPHVIQGSQCSPPLSPQQERRYARKR 

RHDWDATTRDDLEGIYYPGERSPRPGERRAGRPSTTIADLMGAVSSLQQEVSQLRAIQ 

TVTAQPQAAPAGLYKPIPAVPPQYSQYQYIQPQHAVSAIVAPQLPGIPSQPTQAVLAP 

QVPAGEAPGSAKWAASTAPQQAEQARAAPQQFEAVTSAAVLPVTQPQASSQTVDASA 

STGLEFGRDDADIFVSQMMSAR" 
gene complement ( 67146 . . 68909) 

/gene="EHV-l ORF36" 
CDS complement (67146. . 68909) 

/gene="EHV-l ORF36" 

/function="role in DNA packaging" 
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/not e= "homologous to HSV-1 UL25" 
/codon_start=l 

/product="putative product of ORF36" 
/translation="MAEYVNYVLGSLYVSDTATSTIPTDVRNFIAPPFPLNFWSGPTF 
TVRSNTRADPLKLVAARHRAAAAAI DTLEAQSQYGVANVDALI RPLERQVAKVADALA 
ALEDAARAAESADAATPQVNASEADQRPDNIGQSLSEIQIAKNDVPMEFDTNLAVDLL 
ATVFVSRAAGGSNGVVFGTWYRALQDRLVTERPVATRSIDYRDGRMSKTFMTTAVVSL 
QSCGRLYIGNRPYSAFEAAVLCLHLAHRAVNSNYTYPTSFSGLIEQLPVYIEAFSTAL 
GDGTLGKVGYEFNGARLPKNQFHVPGGGGRYERGALNGHGVLETLIRLKVLPAIPGSL 
GTTSTAVGPELDADQTAYIDDVNKAAAAFLVRAQNLFLTEDQTLLRSTINTITALLLL 
RRLLWNGNVYTDRLRNNFQLGAIVPNLAVSQRDARGASGGDAAAMVSRSGNNNFTFLC 
ERYVSPIYIANREVELTQLFPGLAALCLDAQTVARDQPQHRAVNVSTGRNQTNLTRLI 

GIELENRRRTAPVPINEVLAAHDAVALQYERGLGLLMQKPRLRASLEETRRLGQFNVA 

SDYDLLYFVCLGYIPSLTSAM" 
gene complement ( 69012 69830) 

/gene="EHV-l ORF37" 
CDS complement (69012 . . 69830) 

/gene="EHV-l ORF37" 

/function="putative virulence determinant" 
/note= "homologous to HSV-1 UL24" 
/codon_start=l 

/product="putative product of ORF37" 
/translation="MKRRQRLTARSRLRAGIRCHNRFYNAMVQDLASAKRNGVYGERL 
APLFSELVPAETLKTALGVSLAFEVNLGQRRPDCVCTVQFGKGSDAKGVCILIELKTC 
RFSKNMNTASKNLQRKGGMRQLHDSCRLLARTLPPGSGEIVLAPVLVFVAQRGMRVLR 

VTRLSPQVVYSNAAVLSCTISRLAEYAPPVSAKSTRRRCVAKGTKAKAFSTKAAAEPV 

PSITPAQPSAAAAVVSLFPAAVPANTTNAAAVHQPVAVSHVNPLAWVASLFSPK" 
gene 69843.. 70901 

/gene="EHV-l ORF38" 
CDS 69843.. 70901 

/gene="EHV-l ORF38" 

/note="homologous to HSV-1 UL23" 

/codon_start=l 

/product=" thymidine kinase" 

/translation="MAARVPSGEARRSASGAPVRRQVTIVRIYLDGVYGIGKSTTGRV 

MASAASGGSPTLYFPEPMAYWRTLFEADVISGIYDTQNRKQQGDLAADDAASITAHYQ 

SRFTTPYLILHDHTFGLFGGDSLQRGTRPDLTVVFDRHPVASAVCFPAARYLIGDMSM 

CALIAMVATLPREPQGGNIVVTTLNVDEHVRRLRTRARIGEQIDMKLIATLRNVYSML 

ANTSNFLRSGRVWRDGWGELPLSCETYKHRATQMDAFQERESPELSDTLFAMFKTPEL 



LDDRGVILEVHAWALDALMLKLRNLSVFCADLSGTPRQCAATVESLIPLMSSTLSDSE 

S AS S LE RAART FN AEMG V " 
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gene 71125.. 73671 

/gene="EHV-l ORF39" 
CDS 71125.. 73671 

/gene="EHV-l ORF39" 

/function="virus entry, interacts with gL" 
/note=="homologous to HSV-1 UL22" 
/coclon_start=l 

/product="envelope glycoprotein H (gH) " 
/translation="MLQPYRBCMLIFAVVTVAFAMAVWSTPVPATPSGVGNATWANNSF 
NITRYDKITMGQVYSNTSNSPIFFVVISERNFRIVNTPLGASVFWIPKGAMNPPQHQP 
CVANGPEPGDPRGPCVNSTVSLLFNENVEPFLMSKNLLEFEVLPDTYITGWTFERSKT 
ATTKSNPVGVVLSPPRGSPSANTTIRDDGGPKKPLSIIDEYTTLVADLQNFTMTLTYI 
SPFAAVWPIEAFQTGITVMGCDTTQVVAYLGHGFMGLQISSVNNPPLEMIVVPNDVSA 
RILNRRPSRLRLEPPGPHAGPIYKVYVLSDGNFYLGHGMSRISREVAAYPEESLDYRY 
HLSLANLDTLAMLAELSSGKSTDVSYYMYRIVARLAVATFSLAEVIRLSDYMLLQEAI 
DVDMNLRLIVPLVMKYAAGGAADSSYTSSDVAMDQFDVAQSQIEKIVLDINVEAELRK 
PMYEHRS LLRS VYAYS RKPL PNAVALADRL I LAM YKEAI KDR I TWNS TMRE VL FFAVG 
AAAGSHVILTDEPEPGAPAHKDASLFLSLNRNILLLCTAMCTASHAVSAGLKLEEVMA 
GLVAGGVQFSLLEVFSPCMASTRFDLAEEEHVLDLLSVIPPRLYTDLNTGFEDDGTTI 
HSYGRSANGILNSRIAYNFDAVSVFTPELASCSTKLPKVLWLPIFTNRSYVITRTAP 
SIGLTYSLDGVNIAKPIVISYITYGNCEVSRATIKSGYLDNPGHTQTCVYCGSVFMRY 

MVSGAIMDLIYIDDKEVELQLVAGENSTIPAFNPKLYTPSMNALLMFPNGTVTLMSAF 

ASYSSFKVPSTYLWASIGGLLLAILILYIIIKMLCGGVTNDGYKLLLSYE" 
repeat_region 73803. .74090 

/note="variable copy number in V592" 

/rpt_unit=GCGGGAGCGAGGGCTGCTGCGGCGGCGGCGCG 
gene complement (74565 . . 7 6157) 

/gene=^"EHV-l ORF40" 
CDS complement (74 565. .7 6157) 

7gene="EHV-l ORF4 0" 

/note="homologous to HSV-1 UL21" 

/codon_start=l 

/product="tegument protein" 

/translation="MDFKYSDTVIHNGVVFYITDGGHRVYFLYGGCLLSVPRPHATAE 
SGEIAKFGLTLRGLTHNDRVVANYVRSELNRTGRHESAPSSEEDVFVDRLEVLAQGAQ 
AFGRDICGSFDLEVYDPYLAECMVSLBCVTSGLIVSTGRDIPQDGMLHLYTVPTITNAS 
SGFIYTPNIACFTLVQAYLTELPPELETLISGLFDHIPVARPPLRDESGGHSRTDIIV 
TSPRAVKTMAIGGTTRCSKRPLRKTVVSDFVQVRLIPKPCSIWDSASRVASGASLQSL 
QLLFKIADEIILIEEPWPGLDEHLNQARSTIVDAILAVYGNEGKLRFFGGKLTQQGVT 
TLQRFVLCQFILGKWNLINCYAALEQLAESYIGAVPEARDPLPDPHLVADAVNEIIRE 
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SGILGELCEIIVRYTQPTDPVNGSGSEWELEARLLAEFAANATRVELGLSSYDEVRN 

MEARIASVLNKLYAKDGIGGAAQVACRILGSGLPVAIVLNVSSITAFDGLDLSRKGAY 

YLYYLLSE RL KRGG VT VH VS RK " 
gene 76726.. 77445 

/gene="EHV-l 0RF41" 
CDS 76726.. 77445 

/gene="EHV-l 0RF41" 

/function="role in virion egress, probable interaction 
with gK" 

/note=="homologous to HSV-1 UL20" 
/codon_start=l 

/product^" integral membrane protein" 
/translation=="MPQVLMGNTRLHAPLEDGIPLIENDENSSQNEVDLYDYVSMSSY 
GGDNDFLISSAGGNITPENRPSFSAHVVLFAISALVIKPVCCFIFLNHYVITGSYDFA 
VAGGVCTVLYYMRLALTAWFMFRNIQSDMLPLNVWQQFVIGCMALGRTVAFMVVSYTT 

LFIRSELFFSMLAPNAGREYITPIIAHKLMPLISVRSAVCLVIISTAVYAADAICDTI 

GFTLPRMWMC I LMRS S S VKRS " 
gene 77636.. 81766 

/gene="EHV-l ORF42" 
CDS 77636.. 81766 

/gene="EHV-l ORF42" 

/note="homologous to HSV-1 UL19" 

/ cedents t art =1 

/product="major capsid protein" 
/translation="MDRRSEAFKIPVPEVIPAGQILSTIEVSSHRTLFDFFKQIRSDD 
NGLYAAQFDVLLGTYCNTLTLVRFLELGLSVSCVCTKFPELNYVNDGTIQFEVQQPMI 
ARDGPHPVDQPTHTYMMKHIEQRSLSAAFAIAAEALGLIGGTTLDGT^QISSSLRVRAI 
QQLARNVQTVLDSFERGTADQLLRVLLEKAPPLTLLAPLQIYRDEGRLASRVNRAVLV 
SELKRRVIEDTFFLTKHERNRKELVVARLAELVNCTAPSVAVTRMTHSDTKGRPVDGV 



VVTTAGVRQRLLQGILTLEDMAADVPVTYGEMMITGTNLVTALVMGKAVRNLDDVAHH 
LLGMQRDQVRANEKLIKDYEDVPSTARVRADLVLVGDRLVFLEALEKRVYQATNVPYP 
LVGNLDLTFIIPLGIFKPATDRYSRHAGSFTPTPGQPDPRTYPPQTVYFFNKDGNLVQ 
LSFDSAAGTVCHSSFLDVDSVLVAIRREPHELHCAFGAYVTLPPAGTLLDQMRRFFER 
WHMLMPARPRWTAEALMTIDQLLSPGNANLRLELHPAFDFFVAPADVVIPGPFDMPNV 
MPTVMAMPRLINGNIPLPLCPVEFRDSRGFELSVDRHRLNPATVLAVRGAFRDANYPM 
VFYILEAVIHGSERTFCALARLIIQCIVSYWRNTHQVAFVNNFYMIMYINAYLGNGEL 
PEECTAIYRDLLEHVQALRRLVAEYTVPGEAVGGQGHDALNNVLLDPALLPPLIWDCD 
P I LHRADMGRARAQELWVDG VDYAAI PWVEMAE VN FGNTGGHLVHNRP I RGENKRN P I 
VPHHDPEWSVLSKIYYYAVVPAFSRGNCCTMGVRYDRVYPLVQTVVIPDLGAEEIAPT 
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SPSDPRHPLNPRHLVPNTLNILFHNARVAVDTDALLLLQEVVTNMAERTTPVLATAAP 

DAGTATAVTQEMRTFDGTLHHGILMMAYQRNDETLLEGTFFYPAPVNALFACPEHLGA 

LPGLNAEVLEAARDVPPVPHFFGGNYYATVRQPVAQHAVQSRADENTLTYALMAGYFK 

LGPIALSHQFATGFHPGFAFTVVRQDRFLTENILFAEKASESYFMGQLQVNRHEAVGG 

VNFVLTQPRANVDLGVGFTAAYAAAALRTPVTDMGNLPQNLYLTRGTIPMLDGDADAY 

LRRWNTGNRLGPQGPRPIFGQLMPATPAGVAHGQAAVCEFIVTPVSADLNYFRRPCN 

PRGRSAGPVYACDGEADAVDVMYDHTQGDPAYPSRATVNPWASQRNSYGDRLYNGKYN 

LNGASPVYSPCFRFFTPTEVEAKGRNMTQLIADVGASVAPSTSNTEIQFKRPHGSTDL 

VEDPCSLFQEAYPLLSSTDTALLRTPHIGEIGADEGHFAQYLIRDESPLKGCFPRI " 
gene 82016. .82960 

/gene="EHV-l ORF43" 
CDS 82016. . 82960 

/gene-"EHV-l ORF4 3" 
/note="homologous to HSV-1 UL18" 
/codon_start=l 
/prociuct="capsid protein" 

/translation="MASAAFEIDILLPSDLSPADLSALQKCEGKLVFLTALRRRVMLS 

SVTLSSYYVNGAPPDTLSLMAAFRRRFPAIIQRVLPNKMIAAALGVAPLPPGAFIQNT 

GPFDLCNGDSVCALPPILDVEDKLRLGSVGEEILFPLTVPLAQARELIARLVARAVQA 

LTPNAQAQRGAEVMFYNGRKYNVTPDLRHRDAVNGVARSLVLNMIFAMNEGSLVLLSL 

IPNLLTLGTQDGFVNAIIQMGSATREVGQLVHQQPVPQPQDGARRFCVYDALMSWISV 

ASRLGDVVGGKPLVRICTFEGQATISRGEKAPVIQTLL" 

gene complement (83081 . . 88850) 

/gene="EHV-l ORF44_47 (spliced)" 

CDS complement (join (8 3081 . .84 253,87819. .88850)) 

/gene="EHV-l ORF44_47 (spliced)" 
/function="probable interaction with pORF32" 
/note="homologous to HSV-1 UL15" 
/codon_start=l 

/product="putative terminase" 
/translation="MFGRVLGRETVQYFEALRREVQARRGAKNRAAEAQNGGEDDAKT 
AFLNFAIPTPQRHQTWPGVGTLHDCCETAQIFASVARRLLFRSLSKWQSGEARERLD 
PASVEAYVDPKVRQALKTISFVEYSDDEARSCRNAYYSIMNTFDALRSSDAFHQVASF 
VARFSRLVDTSFNGADLDGDGQQASKRARVDVPTYGKQRGTLELFQKMILMHATYFIA 
AVILGDHADRIGAFLKMVFNTPEFSDATIRHFRQRATVFLVPRRHGKTWFLVPLIALA 
LATFKGIKIGYTAHIRKATEPVFDEIGARLRQWFGNSPVDHVKGENISFSFPDGSKST 
IVFASSHNTNGIRGQDFNLLFVDEANFIRPEAVQTIIGFLNQTNCKII FVSSTNTGKA 



STSFLYNLKGAADDLLNVVTYICDEHMERVKAHTNATACSCYILNKPVFITMDGAMRN 
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TAELFLPDSFMQEIIGGGNVSGAHRDEPVFTKTAQDRFLLYRPSTVANQDIMSSDLYV 

YVDPAFTTNAMASGTGVAVVGRYRSNWVVFGMEHFFLSALTGSSAELIARCVAQCLAQ 
VFAIHKRPFDSVRVAVEGNSSQDAAVAIATNIQLELNTLRRADVVPMPGAVLFYHCTP 

HGSSVAYPFFLLQKQKTGAFDHFIKAFNSGSVLASQELVSNTVRLQTDPVEYLLTQMK 

NLTEVVTGTSETRVFTGKRNGASDDMLVALVMAVYLSSLPPTSDAFSSLPAQ" 
gene 84413 . .86533 

/gene="EHV-l ORF45" 
CDS 84413.. 86533 

/gene-"EHV-l ORF45" 

/note="homologous to HSV-1 UL17" 

/ codon_start=l 

/product="putative product ORF4 5" 
/translation="MDAHIANETKHLLVHGNSKTRALVHIIVPDACLKKAGVDPVKLS 
DRHRASPSAAPVFRVFAQTRYHATGECSLWRTVFAGYVPSGAIVSALVPTVPADHPRL 
FQSTPDSGGLFVSLEIECDADGRFDAFTLVALRVDIADDPRTTEVLFTYDELLPPGTR 
YGADSKRVALLCRQFVAYVNSHPTVSQSAVTAASHIEAAVAEDVKSASGPQVSYGARI 
DPAEYLFSGGGFDNHQALARLEDDDKEIMSLIRRASEVIAKRNPVRV'LSNPEVNGDAH 
RRQCVASGLRQGARGAHASDSHARVGFNSSIHDATALLLGLEPPDSGRFVNSGPQRHL 
PPQGPRSPASRDCQSGMLDDVLLLTPENSNPLTPLDWLDVGHAAVAGGDTPRDVWRRR 
PISLVARKHYGTCETFVVVSYENSTAWGGRRARDGHLAGSINPPVMQACVAAGVDHPR 
NLPPETRGELIAKFPMLTVPLGDTPPPVAAFDAAAELALIDHFRGACVSALLKAISER 
LRAEPRMSQLIEYDIPNNNRDCIISVAQRAPELLEAVALAIQNVTVTEFCNSALMLSA 
LSHLNILSGNKRGRLPYHRSWLPSLAGGADAFLFDYYSSGGEVVKVSPVPLAILVTAT 

RTGQHSCRFARGAPDSSSKTYERYLPGECYAYICVGLNRSFEALVVLPGGFACRASAA 

RKLAWPAHLVE PI LERYCWT I PSH " 
gene 86553.. 87665 

/gene="EHV-l ORF4 6" 
CDS 86553.. 87665 

/gene="EHV-l ORF4 6" 

/note="homologous to HSV-1 UL16" 

/codon_start=l 

/product="tegument protein" 

/translation="MMAAASDSCLSLWEGSASSPNRQLTPEAVNCLTEALTEDVAVLR 
LIRSDPRVKIFMAVSVLTPRLARFAPPPPKLTHTAKCAVIMIYLTRPKALALQPKQFH 
MLVTFNKASVYSLVVRVKTKPFPVGTQRFRAVFQDPESIGLPSDIPDPAAENIPTEIN 
DRLDVSNFATPAQPPKDKYDCCVLAPGVWWSNANKAIYFLQMDVALLALCPAGWKARG 
LGIILGRLLNHQEGCATCRFTEHSDPLNATADSVATPESCLCWAPCLWRKAHQRELTV 



EGDRYLFRVLFMDAVERVRLTGLRRSPKITANLADLVVGIGPHGQQIPVNNAGWKLVA 

LDADISRLIVCGCYALRYICPPTNSKHQPSSPDEYA" 
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gene 88880. .89833 

/gene="EHV-l ORF48" 
CDS 88880. .89833 

/gene="EHV-l ORF48" 

/note="homologous to HSV-1 UL14" 

/codon_start=l 

/product="probable tegument protein" 

/translation="MSFSARSRRQRLQLEEAYQREMIFKMHTLDLVREGVNKRSPAFV 

RAFTSAKEASLDLDRYMQAHSRVGRVEQNARALAQRVEAQAAVGEILDRHRRFLHPDF 

IDNFDSREDSIVEREERLGDVLSDINCDGGGGEVGDPQEWLGHEDEALLMRWMLEEAP 

RVSTRIAADPHSPRSTCPAPRKAPEDARCGARKPGEVNNYTPSAQPRSQETTVDHLAS 

PDEGTRLGDRTRDLEHHSTAPMRTHPNVLASERRRLGVVHQREKSSESQESATRSKAI 

VGQEDQKWLGGIPPLSDEELQVDMGIPTMNGPIYPDYHRTA" 

gene 89302,. 91086 

/gene="EHV-l ORF49" 

CDS 89302 . . 91086 

/gene="EHV-l ORF4 9" 

/function="serine/threonine protein kinase" 
/note="homologous to HSV-1 UL13" 
/codon_start=l 
/product="tegument protein" 

/translation="MARSRRRSSVDEMDVGGSATSEYENCGGPSFSPLNLSRPKKSTR 

GRSLRSAQAWGGKQLHPERSTPLARNDCGPSSKPRRRHEVGRSNKGLGASLDRTDEDT 

SQCPRIRASAIRCGASTRKIVRITGECDAQQGDSRPGRSEMAGWHSPPKRRRTPSRHG 

NSDNERSHLPRLSSHGWRVGGRPLTQTPLQKTIILQPKLVRKVFMPTFTVNPEMHYR 

RVALGEIPKFGGAGSYGEVQIFKQTGLAIKTASSRSCFEHELAVSLLTGECSLRAQAS 

LGIGGIICLMAFSLPSKQMVFPAYDADLNAYGYRLSRSGPPSVLVTESIERAFIGLGR 

ALVYLNTSCGLTHLDVKGGNIFVNHSHFVISDCVIGDLSLMTLNTNS,MAMRAEFEIDT 

GEEEIKTLRLPRSASQMTFSFVIGHGLNQPISVIADFINNSGLAKSTGPIKHDVGLTI 

DLYALGQALLELLLVGCISPCLSVPILRTATYYYYSNKLSVDYALDLLAYRCSLYPAL 

FPTTPLTTIYGIPWDQVEGVFESIAGAHHREAFRAHLERYRLTHRRLFASIRIPSAFT 

GVLELVSLLCHANEKARLSIPLLWTPRP" 
gene 91068. . 92765 

/gene="EHV-l ORF50" 
CDS 91068.. 92765 

/gene="EHV-l ORF50" 
/note="hoinologous to HSV-1 UL12" 
/codon_start=l 

/product="deoxyribonuclease" 
/translation="MDSSPVTYSGEPPYKLRRLSPSYPYVSKLRERCASKIETLSEGS 
ARDSLEEEDVSEAMATGAFLATRLYLPSVLPQRITTLTFLDHFKKSRPLPNSDKRLNP 
IFYRLAYIRDLVGEMELEGIVERGTASRLLGASSPAGFVAGTYTHARDLSKTMSLASV 
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RDAVLAIEAQTRDQSESQLWALLRRGLATASTMKWGALGPQYHPQWCEVSTNAKGIPN 

NPALQFGQTNERTARSLISALYVARSE7UVTPDLLVDPGCGQCFVFDESASVPGDAYAC 

GLLMDARTGVVGASLDMLVCDRDPSGVLSPHSTQTTLDFFEIKCRAKYLFDPDLFSPV 

ATAYANLLKHRTAVCLRKFLRSIBCNPAVEYFASTSVPGATEALITCNSSWKPREVNET 

NRRCGDFDRDHIALNLDASSDVWLFSEPDLESETITPARWDTGELALSVPVFANPRHP 

NFKQILVQAYVLSGHFPDHQLRPFLVTFIGRHRKRCEEGKTFTICDRPEGSPYNLNEV 

VHSSCAIPILLFVTPVIVDREGCWEDIEIESLTAFNKTADAIWDSDSPADVSEPTSS" 
gene 92717 . . 92941 

/gene=^"EHV-l ORF51" 
CDS 92717.. 92941 

/gene="EHV-l 0RF51" 

/note=="homologous to HSV-1 ULll" 

/codon_start=l 

/product=" tegument protein" 

/translation="MGQRLSCGCFRTDQLVTHSGEVVSLNADTFEEFSMEEFDIPPPP 

PLPKPVFKQPGPYKIPARSQRCPSKRRDPY" 
gene complement (93053. . 94 405) 

/gene-="EHV-l ORF52" 
CDS complement (93053. . 94405) , 

/gene="EHV-l ORF52" 

/function="role in envelope fusion, interaction with gN" 
/note="homologous to HSV-1 ULIO" 
/ cocion_s t ar t = 1 

/product^" envelope glycoprotein M (gM) " 
/translation="MARRGAAVAEEPLLPSSGIVGIGPIEGINWRTWLVQVFCFALTT 
SVLFITLVTASLPQTGYPCFYGSLVDYTQKNHSVVDGVWMRQIAGGVAPTLFLETTSL 
VAFLYYTTLVLVAISFYLIISAVLVRRYARGKECTAVAGCTRPTTTLIASHVTLVLGT 
LATWLLQVVILLLSHKQAVLG7\AVYVVHFVSLVFFCMSFSGLGTASAQYSSNLRILKT 
NLPALHKMAGPGRAVMTNLGMGMLGISLPILSLMLGIILANSFHITLWQTVTVAVGVF 
VALGLMFLIIVELIVSHYVHVLVGPALAVLVASSTLAVATHSYFVHFHAMVSVQAPNL 
ATASKAIVGIMAVISIIMLVVRLVRAIMFHKKRNTEFYGRVKTVSSKARRYVNKVRGP 
RRNPQPLNVAESRGMLLAEDSETDAEEPIYDVVSEEFETEYYDDPQRVPERSHRREYR 

gene 94323. . 96986 

/gene="EHV-l ORF53" 
CDS 94323. . 96986 

/gene="EHV-l ORF53" 

/ f unction="helicase" 

/note="homologous to HSV-T UL9" 

/codon_start=l 

/product="origin binding protein" 
/translation="MPSIGPIPTIPDEGSRGSSATAAPRRAMASYRDTTLGGRAEGVA 



FSAVEDSYTSSVSLARMLYGGDLEEWVRHTRPGVSLEIQSRAPVRFPPPNNPSSRRVT 
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VVRAPMGSGKTTALLKWLGEALDAPDISALVVSCRRSFTRTLAKRFNDAELPGFATYF 

TSTDYTMAGEPFRRLLVQIESLHRVDDNLLNNYDILVLDEVMSTIGQLYSPTMVHLNK 

VDALLTRLLKTCPRVIAMDATANAQLVDFLASARGERSVHVIINSFAAPGFSQRDGTL 

LRTLGTDVLRAALGFVLVDDENGTKVMETDSRPISARLREVNSAGFFGRLMDRLVAGR 

NVCVFSSTVSFSEIVARFCSQFTDSILVLNSLRPSEDVAFWGGVRVLIYTTVVTVGLS 

FDTAHFHSMFAYVKPMSHGPDMVSVYQSLGRVRELIHNELLVYVDSSGARAEPIFTPM 

LLNHVVSRQGGWPAEFSQVTDALCCQFKARCGPAYRTASTRGLALFVRFKYKHFFERC 

TLASVGDSINILYTLLESNQMRVAIEGCQFPLTAAGFCDFLQDLRLDAYAARKEIKQL 

RGPGGIAATPTEVFENDDVAVFIQKYLRPGVAHDEILALLVELNSPIVREQFVNVAVL 

GACLRLPAALESPEVFAGVYKHYASGWPVISDAGALESVSITPDVNVLARWDLYKSC 

TRHARDLAWDPSRGGSGLDMSEDFITNTLSADYNRFQSLLVEIAKCNVTPLEMLAAGA 

VRGVTTALSGRPKSRVPLSKGEHAVSLFKVLWEDVFGAKLAKSTQTFPGGVRVKNLRK 

DEIVALLESVNVNHSECKTHRELYALLMCNRKLFAGPRYKLRAPKWSRNLCFLELDNT 

GTCKTPLDAALADLAPSAWPQVYGAVDFDAL" 
gene 97002 . . 99257 

/gene="EHV-l ORF54" 
CDS 97002.. 99257 

/gene="EHV-l ORF54" 
/note="homologous to HSV-1 UL8" 
/codon_start=l 

/product="component of DNA helicase-primase complex" 

/translation="MEGSVEWFNGHVCATSIYSLWTDPHHPGHLQALVYMLCRRGSDY 

TAEFCHVPVSGELLKRGARDASLVTPARVASAAQTAAVPGCWPLAPLGNAMLWKSVYG 

GITAALKRAVGSFAFYQPLVLGINTQTGLLVTLRPAASAGEGGGDHVSPRAAIVNVSV 

EVDLDPAGIEASAASSTGSSLARARLCTLRDGYFLSKRDIALEVEIATKEVSFYRKYD 

SVQQPANKRRGDMADLFVVHERTLLLGGCKRMGVKVLLPRTFDCLVASSQSVSGLAAM 

ALYKQWHATLFSVELPDTWQIFAYLGPELNPCGEEVDYCCFVGFPGLPTLKASSSTT 

EAVRDAMAAYRLSDGLWPALGMSAFHFLAPWDPEDRWPGESEAKRVEGAVHRLQLGTE 

DDWGAGRVSCILESDAVMQGPWFAKFDFSAFFPTLYLLLFPANERLAEVVRLRARGQH 

PTLKLALVSFFGGLQHINPVAYRSIIALSNGISKRLEHEVNQRGFAICTYVKDGFWGA 

AGNLPSDSVSYADALVYAEELRSAAQKAALGHVSEMGFSLPEGVHLNLRLEGLFTDAI 

SWSTHCYWLYNRFTKMEDFVGFPAKSGAGRAAKASLSALLPLVAAVCDSSDMSTLHQS 

VRGACEQLVAGAFAERNNPQFWSTRTGIESSTLLPPAVYRNGSLLDRDCGQREIVLTR 

KHDCESPSPVPWTLFPPPLVLGRIDCMVYLTSIFKTYLSMLNRAISASCDADESMNVD 

FPISDYAFLFT " 
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gene complement ( 99352 100263) ' 

/gene="EHV-l ORF55" 
CDS complement (99352 . . 100263) 

/gene="EHV-l ORF55" 

/note="homologous to HSV-1 UL7" 

/codon_start=l 

/product="putative product ORF55" 
/ 1 rans 1 a t ion= "MSATMRAEI DPLAHSATVDEMVEAI TKGDDS VTT I VDDLVWHAT 
PRFVTEVREVPGLPPSFTTTSVTDMRVDASSEKLMLTLDGQEGSEISCETYMRSCLDL 
PAFKGFSLFVVTPLEDRVNVLGVAPVILSHRLVLYRPTDLIDFTLCIIQMYLENCSTK 
RATSSLFVQIECILRNISKTITPLLKMRRLMYIGATWTLNTLMCVTNHNPFDQARVLP 

NYMiyiAKMLLGQKSNTPAILDAIYSAGYRQTLSKRPITPCPSGVLRCNKAHLNAPLCTK 

VVADTLYSWWTATDEKPVPESIYVLYD" 
gene complement ( 100061 . ,102322). 

/gene="EHV-l ORF56" 
CDS complement {1000 61 . . 102322} 

/gene-"EHV-l ORF56" 

/note="homologous to HSV-1 UL6" 

/codon_start=l 

/product="minor capsid protein" 
/ 1 rans 1 a t ion= "MSADS I EPKQKRLRYADANKGRKVERKNT PRFEATTGLQS PGEE 
EQISADGGWVLIHPTPKTMLFKEILMGELGYTEGQGVYNAIRSTEAAIRQIQTTILTN 
TLNATRYEDLAKDWQTHLDSRGVSAEEIAATYGMYSEGEAVRVAEQIFATWHRTLQMS 
LLDFVRSITACFSASEPDGTASFAKYIDWIACLGLIPLQRLKRAPGATVHPKLWRKLP 
TDVPSLESCVDERDLAGKLYVANSLLREGLEAVVELARCTASVAIMDYDRVNIFYHYT 
RREVVAIDSTTGKRGECLVLWQPIWKDGSVLFDSPLQRICGEVCNCHALREHAKLCQL 
LNTVPVKILVGRKKDEAQGPGWASKAVDKLMGEGEELHSSSAASRLVKLIVNMKSMRH 
IGDITETVRSYLNETSTNLLSGAQVDTSLPGFGQSGKTKQGGNMPVQEAFRTSVINGI 
NGMLEGYVNNLFKTIEDLRTGNSGLLDQLRDRESEITHLREQLLRVSQAAADGSTQPG 
ASSAALPGSGAKSGAGGLGHEVIDIRNLMGDDGYVANSFQSRYIPAYTADMERLSRLW 
DQELLRCFKMNRITNNQGQEMSVSYSNSSISLLLAPYFFSILRARHLGFLITHQEAYR 
SEEELCVAVFKKTRLEAYLTELSTLFVARVRNSIAALNSTKRDLPVNDNEAQSDEEQL 

GKPSDERYYEGRDRSASPQRDRGRNGRGYHKRRRFSNNYRRRSGLARDSSIRDRSQRG 

SRPTPLLHDHVGH" 
gene 102306. . 104951 

/gene="EHV-l ORF57" 
CDS 102306. . 104951 

/gene="EHV-l ORF57" 

/f unction="helicase" 

/note="homologous to HSV-1 UL5" 

/codon_start=l 

/product="component of helicase-primase complex" 
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/translation="MESADILPGSRGTVDRRCEGSEEKITPPRPVEDFNPQLFPNEVY 

LNFTSMHGIQPVVARIRELSRKTVSAAMVPPLEWFERLPRLETPLDIEPLHLPFSVYL 

ISGNAGSGKSTCIQTLNETMDCVITGATRVAAQNVYTKLSSAFATRHINTIFQEFGFR 

GNHVQAQLGKYQYSCSSSPPPIEELQKRDIVYYWEVLVDITRRLFESTASRGEFENIR 

ALERLLGRAPGSLTRLAFCTNGSLPAFTRTNIVIIDEAGLLGRHLLTVWYCWWMLNA 

AYKSPQYAEGKVPVIVCVGSPTQTDSLESRFEHKNLKCHVRSSENVLTHIITNRTIRE 

YVSLSTNWAIFINNKRCQEYEFGELMKVLEYGLPITEEHMRLVDTFVVPEAYINNPAN 

LPGWTRLYSSHKEVSAYMAKLHAHLKVSGERQFVVFTLPAYTFVKTAAFDEYKKITQQ 

PSLSLDKWLAANASRVSNYSQSRDQDAGKTQCEYYSEHGVVVARTDVTYVLNSQVSVT 

TRMRKFVFGFSGTFETFDAVLKDDAFIKTQGETSVEYAYRFLSTLLFSGMINFYNFLK 

RPGLDEGRVREAYRRMAALTAKLIPGASVLESACDNPSGAPLNFRGLTDPPGFTGGTT 

NDWDDDNDVVFAALNEGAIDMLYCNYEFVRPETTQEVYSQFLMLKTMFVGRYSIFMDL 

FGGDFESSPFDTFVDNISYKGCEIFVGSMRGGVSSIALQTDSYTLMGYTSAPVYPFVE 

ELARRKLHEGIAELFGAMNMPRMVLRDQHGFMSVLNVNLSEFVESVDDVELDMATAVD 

YGLSSRLAMTIARSQGLSLDKVAICFPRNNLRINSVYVAMSRTVSSRFLRMNLNPLRE 

RHERDTVISEHILAALRDRDVQIVY" 

gene 105001 . . 105678 

/gene="EHV-l ORF58" 

CDS 105001. . 105678 

/gene="EHV-l ORF58" 
/note="homologous to HSV-1 UL4 " 
/cocion_start=l 

/product="putative product of ORF58" 

/trans lation="METCSPPVTFITYALYGIKTSPAWTLPNFEQVICSCDWGYRLIA 

VGAESKCDVTPQGSFVIQHGASITALVLDCGVEFCSYAFTHAENTRVPLTTEDGSVLV 

VPFCGWVCVGRDRCLRSMSGGVLTISWDTSQTAYISVAVYRPPTLQCHALDCTRAETT 

VCSTAAITDASESDPLYADQEGDQTQDQDGGHDFLETILMESDLYGTNGASALLEPCF 

PCLSNND" 

gene complement (105808 . . 106347) 

/gene="EHV-l ORF59" 
CDS complement (105808. .106347) 

/gene="EHV-l ORF59" 

/note="positional homologue to VZV gene 
/codon_start=l 

/product="putative product of ORF59" 
/translation="MDVFGRGRAATADDYRRFLERNSRAAAKLAAATTPTHTASSRQQ 
PEVSARPRHRSLSSRRNSVPHYDPHAGAGGDGQLALSERPSGTLGALAMAAQRRKSIG 



RPDTPVNAAMGSALRSSQRPRGDVRNPRGEGQTQRGGSRGEANHAQRRQSVTQSTAAR 

QTQPHQGRPRPRRNTLRHM" 
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gene complement (106409. .107 04 7) 

/gene="EHV-l ORF60" 
CDS complement (1064 09. .107 04 7) 

/gene="EHV-l ORF60" 

/note=="homologous to HSV-1 UL3" 

/ codon_start=l 

/product="putative product of ORF60" 

/trans lation="MESALTVLSGWGWPVEVVTGPVADHLTEMRPPAPTGTTCTTTST 

PTPLC VPDLS VES I KGLAPDGENANYVGFDTMFMVSS I DELGRRQLTDT I RKDLRVTL 

AKFTIACTKTSSFSSASSTRRRKRHCPSSERVMRSNKSLQMFVLCRRAHAKQIRDQLQ 

SVIQARKPRKYYTRSSDGRTHPWPVYJYEFSAVDKVYLHRDNVIEADAQAK" 
gene complement (107137 . .108075) 

/gene="EHV-l 0RF61" 
CDS complement (107137 . . 108075) 

/gene="EHV-l 0RF61" 
/note="homologous to HSV-1 UL2" 
/codon_start=l 

/product^ " Uracil -DNA glycosylase" 

/translation="MSSACDHETEASHVNIPETTPEENGSNSSTPTSEIGPACVVSPA 

PGETGAPPPKRRRPCGLPQGVALINTSVSTHPLFTTSCQSSWEDVEREFNIAPSWRPI 

LEREMQQPYVRLLLNEYKLRCASEEVFPPKEDIFAWTRFSPPEKVRVVIVGQDPYHAP 

GQAHGLAFSVRKGVPVPPSLRNIYSAVQKSYPSFRHPMHGFLERWAEQGVLLINTTLT 

VARGKPGSHATLGWHRLVRAVIDRLCTTSQGLVFMLWGAHAQKSCSPNRQHHLVLTYG 

HPSPLSRVNFRDCPHFLEANAYLTKTGRKPVDWQIE" 

gene complement (108078 . . 108734) 

/gene="EHV-l ORF62" 

CDS complement (108078 . . 108734 ) 

/gene="EHV-l ORF62" 

/function="role in virus entry, interaction with gL" 

/note="homologous to HSV-1 ULl" 

/codon_start=l 

/product="envelope glycoprotein H (gH) " 

/translation="MYQILIGCVWQKSPYINQCTEFQPPLSFVTPERMRRFMRCWARL 

ELVYMLAWIVTTKLVKATRLDFTWGPGEPKRILEASCGSGPIMKGQLFTSPNIKNLLN 

RTTGIMVKAHCNPPEAILWVDTPPKPVWVNPFAWQGLAEDVTNGNMPQDFKEKLLFA 

LDDSLSQSQSSPDEILGPPPLGCFTGPFFLSPPKSKDIAEGLKDSCIPASYYANLQKT 

If 

repeat_region 108895. .108984 

/note="variable copy number in V592" 

/rpt_unit=GCTAGCGCTAACGCTAGG 
gene complement (110353. .111951) 

/gene="EHV-l 0RF63" 
CDS complement (110353. . 111951) 

/gene="EHV-l ORF63" 

/note="homologous to HSV-1 RL2" 

/codon_start=l 

/product=" transcriptional regulator" 
/translation="MATVAERCPICLEDPSNYSMALPCLHAFCYVCITRWIRQNPTCP 
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LCKVPVESVVHTIESDSEFKETICVSVDFDYDSEEDEDSFEGQFLAVDSGDAPANISAW 

NGPMAFVPLNANGTAGAPRLQPLVDWLVERLDQLFETPELALVMRNIVMDTLCEHGCN 

EEELTRQFWPMFHEDTVPFVTDLIVQAELCVASRPILPIARGRGVEYIDSSSSSSSSE 

EETDSDIEVDPNNLTDPEDTSDETSTDNSSAQAPRQEDSRPARARPGPPTRGRRRGRR 

PAAPGPASRRSARLRRRQPRTNSRTNGGDNGEIIDLTLDSDGDTEPADVSGSLNTTDQ 

PVLIPDEEEAAPASPHTSSNSAIICLVSELTPESEEPPRDQPVAPSGSSAGERPMRPR 

CSLREFARRFMALAPRDSSTSEAAGPSRLGAGPRATEPFSVAWLVDRSSEGAGLFGG 

RFAQHVRRRTEDESARRRGNVLLRPRRQSVPPVPYPDIASTSPLIRQGGQRVRDLQRA 

FQTQPAEPEEMRCPHNCQRYRRNQ" ' 
repeat^region 112316. . 112419 

/note=" variable copy number in V592" 
/ rpt_uni t =TGCCCTAGCCCCC 
misc_f eature 113013 . . 113068 

/note="56bp insertion compared with 

AB4 : AATGACGTCACCGGAAGGGGAGGAGCAGGAAATGACGTAGGCGGTAGTGACGTA 

GG" 

repeat_region 113045 113089 

/note="novel repeat not present in AB4" 

/rpt__unit=TGACGTAGGCGGTAG 
repeat_region 113099 . . 113353 

/rpt_unit=GGAAGGGGAGGAGCA 
repeat_region 113358 . . 113501 

/note="12 copies in V592 compared with 37 in AB4" 

/rpt_unit=CCATCAACCCGC 
gene 113835 . . 148482 

/gene="EHV-l ORF64" 
CDS complement {113835. .118298) 

/note= "homologous to HSV-1 RSI" 

/codon_start=l 

/product="transcriptional regulator" 
/translation="MASQRSDFAPDLYDFIESNDFGEDPLIRAASAAEEGFTQPAAPD 
LLYGSQNMFGVDDAPLSTPAWIPPPSPAPEPRGGKAKRSPSAAGSGGPPTPAAAAQP 
ASPAPSPAPGLAAMLKMVHSSVAPGNGRRATGSSSPGGGDAADPVALDSDTETCPGSP 
QPEFPSSASPGGGSPAPRVRSISISSSSSSSSSMDEDDQADGAGASSSSSSSSDDSDS 
DEGGEEETPRPRHSQNAAKTPSAAGSPGPSSGGDRPAAGAATPKSCRSGAASPGAPAP 
APASAPAPSRPGGGLLPPGARILEYLEGVREANLAKTLERPEPPAGMASPPGRSPHRL 
PKDQRPKSALAGASKRKRANPRPIPQTQTQAPAEEAPQTAVWDLLDMNSSQATGAAAA 
AASAPAAASCAPGVYQREPLLTPSGDPWPGSDPPPMGRVRYGGTGDSRDGLWDDPEIV 
LAASRYAEAQAPVPVFVPEMGDSTKQYNALVRMVFESREAMSWLQNSKLSGQDQNLAQ 
FCQKFIHAPRGHGSFITGSVANPLPHIGDAMAAGNALWALPHAAASVAMSRRYDRTQK 
SFILQSLRRAYADMAYPRDEAGRPDSLAAVAGYPAQAAAAAASQQQPEAPAPSVRVRE 
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AYTRVCAALGPRRBCAAAAAAAPGSRAPRPSAFRLRELGDACVLACQAVFEALLRLRGG 
ASAVPGLDPSEIPSPACPPEALCSNPAGLETAALSLYELRDLVERARLLGDSDPTHRL 
GSDELRLAVRAVLVVARTVAPLVRYNAEGARARASAWTVTQAVFSIPSLVGGMLGEAV 
SLLAPPTRSQQPSSSSPGGEPFSGSAAAEGSLQTLPPLWPTVPGKQSATVPSSHSQSP 
QHSQSGGGAGATTATCCRATQTNARSRGQQHQPQKARSPQAAASPAHLSQEAMPGSSS 
DDRAIHGRPRGKSGKRRSEPLEPAAQAGASASFSSSARGYDPSGPVDSPPAPKRRVAT 
PGHQAPRALGPMPAEGPDRRGGFRRVPRGDCHTPRPSDAACAAYCPPELVAELIDNQL 
FPEAWRPALTFDPQALATIAARCSGPPARDGARFGELAASGPLRRRAAWMHQIPDPED 
VKVVVLYSPLQDEDLLGGLPASRPGGSRREPLWSDLKGGLSALLAALGNRILTKRSHA 
WAGNWTGAPDVSALNAQGVLLLSTGDLAFTGCVEYLCLRLGSARRKLLVLDAVSTEDW 
PQDGPAISQYHIYMRAALTPRVACAVRWPRERHLSRAVLTSSTLFGFGLFARAEAAFA 
RLYPDSAPLRLCRSSNVAYTVDTRAGERTRVPLAPREYRQRVLPDYDGCKDMRAQAEG 
LGFHDPDFEEGAAQSHRAANRWGLGAWLRPVYLACGRRGAGAVEPSELLIPELLSEFC 

RVALLEPDAEAEPLVLPITEAPRRRAPRVDWEPGFGSRSTSVLHMGATELCLPEPDDE 

LEIDGAGDVELVVEHPGPSPGVAQALRRAPIKIEVVSDDEDGGDWCNPYLS " 
repeat_region 120814 . . 120883 

/note="10 copies in V592 compared with 16 copies in AB4" 

/rpt_unit=GGTGGTC 
repeat_region 120955. .121079 

/note=="5 copies in V592 compared with 3 copies in AB4" 

/rpt_unit=CCCAGCTCCGGCGACCCCGGCCCAG 
gene 121082. . 141235 

/gene="EHV-l ORF65" 
CDS 121082. .121963 

/gene="EHV-l ORF65" 

/f unction="putative host range determinant" 
/note="homologous to HSV-1 USl" 
/ codon_start=l 

/product="putative product of ORF65" 
/translation="MPHGQPCGACDGSCRMAQRGTPSTSPLIPSLTPSPPAGDPSPRS 
SQRIDAVRVPARLPGGSDHPEYGMPLSPRALRPYLARGPGAFCAPPWRPDVNRLAGDV 
NRLFRGISTSSIHVTEDSRTLRRALLDFYAMGYTHTRPTLECWQSLLQLLPEQSFPLR 
ATLRALNSEDRYEQRFLEPPSDPPNTLFGEECDVSGDESPSEEEEEDEASGESSVSEF 

SPEEETASSEYDSFSDVGEDDSSCTGKWSSSESESDSESDAPTNNHHPTTRASAAKKR 

RKRQPPKGERPTKSARR" 
gene 122581. . 139736 

/gene="EHV-l ORF66" 
CDS 122581 . - 123291 

/gene-"EHV-l ORF66" 

/note="homologous to HSV-1 USIO" 

/ codon_s t a r t = 1 

/product="virion protein" 
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/translation="MDGAYGHVHNGSPMAVDGEESGAGTGTGAGADGLYPTSTDTAAH 
AVSLPRSVGDFAAVVRAVSAEAADALRSGAGPPAEAWPRVYRMFCDMFGRYAASPMPV 
FHSADPLRRAVGRYLVDLGAAPVETHAELSGRMLFCAYWCCLGHAFACSRPQMYERAC 

ARFFETRLGIGETPPADAERYWAALLNMAGAEPELFPRHAAAAAYLRARGRKLPLQLP 

SAHRTAKTVAVTGQSINF" 
repeat_region 12354 9. .123656 

/note="variable copy number in V592" 

/rpt_unit=AGGCCGAGCGGGGGAGAGCGGTAGGGG 
gene 123853. . 138464 

/gene="EHV-l ORF67" 
CDS complement ( 1238 53 .. 124 671 ) 

/note=" virulence determinant" 

/codon_start=l 

/product="product of ORF67 (IR6)" 
/translation-"MNSDMMTAATAGTEVFRCALARRRNANPPHLVLAPTFAAAAAGG 
AANSSGEEAPRGERKHLFNPFGCMLGRSYFRRCREEMNEGYFAJCVPTGYFPVAPSEVP 
CRVPVEGVVAGEVLSYSALPLPKIEKRFYKQLNDGTFVRLPFLYPEVYYEGEEEPADE 

RYYIRADAADASSADPSTLPEEAFAKVPPAIAEGITNWQGPKRIPIPSERYVMKLGFE 

YQLHVTEDAFQEVNTSFMRLDLQSSPDPHPRGARQPRSRAHVFAENPEDTPVAV" 
gene complement (12 4 839. . 1257 50) 

/gene="EHV-l ORF68" 
CDS complement (124839. . 125750) 

/gene="EHV-l ORF68" 

/f unction="virulence factor" 

/note="homologous to HSV-1 US2, truncated via framshift 

compared with EHV-1 strain AB4" 

/codon_start=l 

/product="virion membrane protein" 
/translation="MGVVLITWTVVDRHKALPNSSIDVDGHLWEFLSRQCFVLASEP 
LGIPIVVRSADLYRFSSSLLTLPKACRPIVRTRGATAIALDRNGVVYHEDRMGVSIEW 
LSVLSGYNHLNSSLIINQPYHLWVLGAADLCKPVFDLIPGPKRMVYAEIADEFHKSWQ 
PPFVCGKLFETIPWTTVEHNHPLKLRAAGGEDTWGECGFSKHSSNSLVHPPTVKRVI 

YAVVDPARLREIPAPGRPLPRRRPSEGGMRAPRWRSRAPAPARSTAAAATPPRPGDPR 

APAARRAGDVTWMERLLWGVFGRTSTR" 
gene 125886. . 127034 

/gene="EHV-l ORF69" 
CDS 125886. . 127034 

/gene="EHV-l ORF69" 

/note="homologous to HSV-1 US3" 

/codon_start=l 

/product="serine-threonine protein kinase" 
/translation="MENKQCDHLTDWFSTTSDASESMDTTPPLPPPTPSVDPSYSGAA 
ADEDLYSDISEGDLEYSDCDSASESDEDDDDCLIPSKEKAREVAASFGYTVIKTLTPG 
SEGRVMVATKDGQPEPVVLKIGQKGTTLIEAMMLRNVNHPSVIQMKDTLVSGAITCMV 
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LPHYSSDLYTFLTKESRRIPIDQALIIEKQILEGLRYLHAQRIIHRDVKTENIFINSV 
DQVCIADFGAAQFPVVEPADLGLAGTVETNAPEVLARAKYNSKADIWSAGIVLFEMLA 

YPSTLFEDPPSTPEEYVKSCHSQLLKIISTLKINPEEFPRDPGSRLVRGYIEYSRLER 

KPYTRYPCFQRVNLHIDGEFLVHKMLAFNAAMRPSAEELLSYPMFAQL" 
gene 127156. . 128391 

/gene="EHV-l ORF70" 
CDS 127156. . 128391 

/gene="EHV-l ORF70" 
/note="hoinologous to HSV-l US4" 
/codon_start=l 

/product="envelope glycoprotein G (gG) " 
/trans lation="MLTVLAALSLLSLLTSATGRLAPDELCYAEPRRTGSPPNTQPER 
PPVIFEPPTIAIKAESKGCELILLDPPIDVSYRREDKVNASIAWFFDFGACRMPIAYR 
EYYGCIGNAVPSPETCDAYSFTLIRTEGIVEFTIVNMSLLFQPGIYDSGNFIYSVLLD 
YHIFTGRVTLEVEKDTNYPCGMIHGLTAYGNINVDETMDNASPHPRAVGCFPEPIDNE 
AWANVTFTELGIPDPNSFLDDEGDYPNISDCHSWESYTYPNTLRQATGPQTLLVGAVG 
LRILAQAWKFVGDETYDTIRAEAKNLETHVPSSAAESSLENQSTQEESNSPEVAHLRS 

VNSDDSTHTGGASNGIQDCDSQLKTVYACLALIGLGTCAMIGLIVYICVLRSKLSSRN 

FSRAQNVKHRNYQRLEYVA" 
gene 128572. . 131172 

/gene="EHV-l 0RF71" 
CDS 128572 131172 

/gene="EHV-l 0RF71" 

/note="gp2); positional homologue of HSV-1 US5" 
/cocion_start=l 

/product="envelope glycoprotein (gp300" 
/translation="MGFIYARKLLLCMAVSIYAIGSTTTTETTTSSSSTSGSGQSTSS 
GTTNSSSSPTTSPPTTSSSPPTSTHTSSPSSTSTQSSSTAATSSSAPSTASSTTSIPT 
STSTETTTTTPTASTTTPTTTTAAPTTAATTTAVTTAASTSAETTTATATATSTPTTT 
TPTSTTTTTATTTVPTTASTTTDTTTAATTTAATTTAATTTAATTTAATTTAATTTAA 
TTTAATTTAATTTAATTTAATTSSATTAATTSSTTTAATTTAATTTAATTTAATTTAA 
TTTAATTTAATTTAATTTAATTTAATTTAATTTAATTTAATTTAATTTAATTTGSPTS 
GSTSTTGASTSTPSASTATSATPTSTSTSAAATTSTPTPTSAATSAESTTEAPTSTPT 
TDTTTPSEATTATTSPESTTVSASTTSATTTAFTTESHTSPDSSTGSTSTAEPSSTFT 
LTPSTATPSTDQFTGSSASTESDSTDSSTVPTTGTESITESSSTTEASTNLGSSTYES 
TEALETPDGNTTSGNTTPSPSPRTPSFADTQQTPDNGVSTQHTTINDHTTANAQKHAG 
HHRGRAGGRRGSPQGGSHTTPHPDRLTPSPDDTYDDDTNHPNGRNNSIEIVPQLPPDR 



PIIELGVATLRKNFMEASCTVETNSGLAIFWKIGNASVDAFNRGTTHTRLMRNGVPVY 
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ALVSTLRVPWLNVIPLTKITCAACPTNLVAGDGVDLNSCTTKSTTIPCPGQQRTHIFF 

SAKGDRAVCITSELVSQPTITWSVGSDRLRNDGFSQTWYGIQPGVCGILRSEVRIHRT 

TWRFGSTSKDYLCEVSASDSKTSDYKVLPNAHSTSNFALVAATTLTVTILCLLCCLYC 

MLTRPRASVY" 
repeat_region 129121 . . 129270 

/note="6 copies primary repeat unit, 4 copies secondary 
repeat unit: ACGACCACgGCAGCA (7 copies primary repeat 

unit 

in AB4 ) " 

/ r p t__un i t =ACGACCACAGCAGC A 
repeat_region 129328 . . 129552 

/note="variable copy number in V592" 

/ rp t _un i t =ACCACCGCGGCT ACC 
gene 131265. .132473 

/gene="EHV-l ORF72" 
CDS 131265. .132473 

/gene="EHV-l ORF72" 

/function="role in virus entry" 

/note="homologous to HSV-1 US6" 

/codon__start=l 

/product="envelope glycoprotein D (gD) " 
/translation="MSTFKLMMDGRLVFAMAIAILSVVLSCGTCEKAKRAVRGRQDRP 
KEFPPPRYNYTILTRYNATALASPFINDQVKNVDLRIVTATRPCEMIALIAKTNIDSI 
LKELAAAQKTYSARLTWFKIMPTCATPIHDVSYMKCNPKLSFAMCDERSDILWQASLI 
TMAAETDDELGLVLAAPAHSASGLYRRVIEIDGRRIYTDFSVTIPSERCPIAFEQNFG 
NPDRCKTPEQYSRGEVFTRRFLGEFNFPQGEHMTWLKFWFVYDGGNLPVQFYEAQAFA 
RPVPPDNHPGFDSVESEITQNKTDPKPGQADPKPNQPFKWPSIKHLAPRLDEVDEVIE 

PVTKPPKTSKSNSTFVGISVGLGIAGLVLVGVILYVCLRRKKELKKSAQNGLTRLRST 

FKDVKYTQLP" 
gene 132581. . 133855 

/gene="EHV-l ORF73" 
CDS 132581. . 133855 

/gene="EHV-l ORF73" 

/function="putative Fc receptor, role in envelope 

fusion, 

interacts with gE" 
/note="homologous to HSV-1 US7" 
/codon_start=l 

/product="envelope glycoprotein I (gl)" 
/translation="MAKLTGMFSAAILLSMAICSTAIIYRGEHMSMYLNASSEFAVYP 
TDQSLVLVGHLLFLDGQRLPTTNYSGLIELIHYNYSSVCYTVIQTISYESCPRVANNA 
FRSCLHKTSKHYHDYFRVNVSVETNVLLNITKPQPTDSGAYILRVKLDHAPTADVFGV 
SAFVYDLKSKTVPDPMPTTQTVEPTTSYVSTPTYDYTDDVTTETESTSTSTQQAMTST 
QTPSATWGTQLTTELPTNETVVIGQEALLCHWFQPSTRVPTLYLHLLGRTGNLPEDVL 



LVEDSEFLRTTSPAHRPSASPADGDDFKQTNSTSLKARNKIVAMVVIPTACVLMLLLV 
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VVGAIINGAVRKHLLSCASRRIYRSGQGGASAAERRRLTCGPTLAASSESLADDTTSS 

PPTPKPSKKTKLETDPLMEQLNRKLEAIKEES" 

gene 134088 . . 135740 

/gene-"EHV-l ORF74" 

CDS 134088. .135740 

/gene="EHV-l ORF74" 

/function="putative Fc receptor, role in envelope 

fusion, 

interacts with gl" 
/note="hoinologous to HSV-1 US8" 
/codon_start=l 

/product="envelope glycoprotein E (gE) " 

/translation="MELLAASRACIFFGLVTVLDAWGVQQVELSEGAWAMIDGRDVLT 

PTNTTTRVTKAWTFLETPPGCAGDISVKKVCVSHSLCEDNIIIGKHCNLLTGEHGIAL 

AEFNWNGSLRRTDDVYFVNGTVFPILAETRSVLQIHRATPSIAGVYTLHVSIDGMMK 

HSVVLLTVKKPPKQPQPRLRVKTPPPVTVPQVPVKTHTDFVVHGYHSRVYADGESFEL 

SVNLESHIVEPSFSAEIQWYYMNTSSSSCDLFRVFETCIFHPTAMACLHPEQHTCSFT 

SPIRATKILHRVYGNCSDHGNSWPSRCHSTLLGNRLYFIQPAQNRVDLLFKDTPASAT 

GLYVFVLLYNGHPEAWTYTLLSTANHFMNVLTDVTRPRLGEHFYTDLGHKIITPHPSV 

ATTEELGAWTRHYLAFLLVIICTCAALLVALVVWGCILYIRSNRKPYEVLNPFETVYT 

SVPSNDPSDEVLVFERLASDSDDSFDSDSDEELEYPPPPKPAPQLPPYQFVDGGDAPS 

GRSGFKVWFRDTPEASPVPLHKPTLQGPDYSRVASKLKSILK" 

gene 135737. . 136129 

/gene="EHV-l ORF75" 

CDS 135737. .136129 

/gene="EHV-l ORF75" 

/note="positional couterpart HSV-1 US8A" 
/codon_start==l 

/product ="put at ive product ORF75" 

/translation="MSSNSDNTECFGGVNYAEGMRKRKRNPVRNSTFQEYLDARNARY 

PRSGSTSDSDEDYTTRSKYESDVSEFKKMMDLETLPPPKAEPQAQKAEPDAAKEEPVS 

TT S Y I LNEWVAPMI GH FLAMCMYELL FK " 
gene 136465. . 137124 

/gene="EHV-l ORF7 6" 
CDS 136465. . 137124 

/gene="EHV-l ORF76" 
/note="homologous to HSV-1 US9" 
/codon_start=l 
/product="tegument protein" 

/translation="MEKAEAAAVVIPLSVSNPSYRGSGMSDQEVSEEQSAGDAWVSAA 

MAAAEAVAAAATSTGIDNTNDYTYTAASENGDPGFTLGDNTYGPNGAASGCPSPPSPE 

VVGLEMVVVSSLAPEIAAAVPADTISASAAAPATRVDDGNAPLLGPGQAQDYDSESGC 



YYSESDNETASMFIRRVGRRQARRHRRRRVALTVAGVILVVVLCAISGIVGAFLARVF 

P" 

CDS 137646. . 138464 
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/gene="EHV-l ORF67" 

/note="virulence determinant, identical sequence as 

found 

in span 124 671-123853" 
/codon_start=l 

/product = "product of ORF67 {IR6)" 
/translation="MNSDMMTAATAGTEVFRCALARRRNANPPHLVLAPTFAAAAAGG 
AANSSGEEAPRGERKHLFNPFGCMLGRSYFRRCREEMNEGYFAKVPTGYFPVAPSEVP 
CRVPVEGVVAGEVLSYSALPLPKIEKRFYKQLNDGTFVRLPFLYPEVYYEGEEEPADE 

RYYIRADAADASSADPSTLPEEAFAKVPPAIAEGITNWQGPKRIPIPSERYVMKLGFE 

YQLHVTEDAFQEVNTSFMRLDLQSSPDPHPRGARQPRSRAHVFAENPEDTPVAV" 
repeat_region 138661 . . 138768 

/note="variable copy number in V592, identical 
complementary sequence to span 12354 9-123656" 
/rpt_unit=CCCCTACCGCTCTCCCCCGCTCGGCCT 
CDS complement (139026. . 139736) 

/note="homologous to HSV-l USIO, identical sequence as 
found in span 122581-1232 91" 
/codon__start==l 
/product=="virion protein" 

/translation="MDGAYGHVHNGSPMAVDGEESGAGTGTGAGADGLYPTSTDTAAH 

AVSLPRSVGDFAAVVRAVSAEAADALRSGAGPPAEAWPRVYRMFCDMFGRYAASPMPV 

FHSADPLRRAVGRYLVDLGAAPVETHAELSGRMLFCAYWCCLGHAFACSRPQMYERAC 

ARFFETRLGIGETPPADAERYWAALLNMAGAEPELFPRHAAAAAYLRARGRKLPLQLP 

S AHRTAKT VAVTGQS INF" 
CDS complement (140354 . . 141235) 

/function="putative host range determinant" 
/note="homologous to HSV-1 USl, identical sequence as 
found in span 121082-121963" 
/codon_start=l 

/product="putative product of ORF65" 
/translation="MPHGQPCGACDGSCRMAQRGTPSTSPLIPSLTPSPPAGDPSPRS 
SQRIDAVRVPARLPGGSDHPEYGMPLSPRALRPYLARGPGAFCAPPWRPDVNRLAGDV 

NRLFRGISTSSIHVTEDSRTLRRALLDFYAMGYTHTRPTLECWQSLLQLLPEQSFPLR 
ATLRALNSEDRYEQRFLEPPSDPPNTLFGEECDVSGDESPSEEEEEDEASGESSVSEF 

SPEEETASSEYDSFSDVGEDDSSCTGKWSSSESESDSESDAPTNNHHPTTRASAAKKR 

RKRQPPKGERPTKSARR" 
repeat_region 141238 . . 141362 

/note="5 copies in V592 compared with 3 copies in AB4, 

identical complementary sequence to span 120955-121079" 

/rpt__unit=CTGGGCCGGGGTCGCCGGAGCTGGG 
repeat_region 141434 . . 141503 

/note="10 copies in V592 compared with 16 copies in AB4, 

identical complementary sequence to span 120814-120883" 

/rpt_unit=gaccacc 
CDS 144019. . 148482 

/gene="EHV-l ORF64" 

/note="homologous to HSV-1 RSI, identical sequence as 
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found in span 118298-113835" 
/codon_start=l 

/product=" transcriptional regulator" 

/translation="MASQRSDFAPDLYDFIESNDFGEDPLIRAASAAEEGFTQPAAPD 

LLYGSQNMFGVDDAPLSTPAVVIPPPSPAPEPRGGKAKRSPSAAGSGGPPTPAAAAQP 

ASPAPSPAPGLAAMLKMVHSSVAPGNGRRATGSSSPGGGDAADPVALDSDTETCPGSP 

QPEFPSSASPGGGSPAPRVRSISISSSSSSSSSMDEDDQADGAGASSSSSSSSDDSDS 

DEGGEEETPRPRHSQNAAKTPSAAGSPGPSSGGDRPAAGAATPKSCRSGAASPGAPAP 

APASAPAPSRPGGGLLPPGARILEYLEGVREANLAKTLERPEPPAGMASPPGRSPHRL 

PKDQRPKSALAGASKRKRANPRPIPQTQTQAPAEEAPQTAVWDLLDMNSSQATGAAAA 

AASAPAAASCAPGVYQREPLLTPSGDPWPGSDPPPMGRVRYGGTGDSRDGLWDDPEIV 

LAASRYAEAQAPVPVFVPEMGDSTKQYNALVRMVFESREAMSWLQNSKLSGQDQNLAQ 

FCQKFIHAPRGHGSFITGSVANPLPHIGDAMAAGNALWALPHAAASVAMSRRYDRTQK 

SFILQSLRRAYADMAYPRDEAGRPDSLAAVAGYPAQAAAAAASQQQPEAPAPSVRVRE 

AYTRVCAALGPRRKAAAAAAAPGSRAPRPSAFRLRELGDACVLACQAVFEALLRLRGG 

ASAVPGLDPSEIPSPACPPEALCSNPAGLETAALSLYELRDLVERARLLGDSDPTHRL 

GS DELRLAVRAVLVVART VAPLVRYNAEGARARAS AWT VTQAVFS I P S LVGGMLGE AV 

SLLAPPTRSQQPSSSSPGGEPFSGSAAAEGSLQTLPPLWPTVPGKQSATVPSSHSQSP 

QHSQSGGGAGATTATCCRATQTNARSRGQQHQPQKARSPQAAASPAH.LSQEAMPGSSS 

DDRAIHGRPRGKSGKRRSEPLEPAAQAGASASFSSSARGYDPSGPVDSPPAPKRRVAT 

PGHQAPRALGPMPAEGPDRRGGFRRVPRGDCHTPRPSDAACAAYCPPELVAELIDNQL 

FPEAWRPALTFDPQALATIAARCSGPPARDGARFGELAASGPLRRRAAWMHQIPDPED 

VKVVVLYSPLQDEDLLGGLPASRPGGSRREPLWSDLKGGLSALLAALGNRILTKRSHA 

WAGNWTGAPDVSALNAQGVLLLSTGDLAFTGCVEYLCLRLGSARRKLLVLDAVSTEDW 

PQDGPAISQYHIYMRAALTPRVACAVRWPRERHLSRAVLTSSTLFGPGLFARAEAAFA 

RLYPDSAPLRLCRSSNVAYTVDTRAGERTRVPLAPREYRQRVLPDYDGCKDMRAQAEG 

LGFHDPDFEEGAAQSHRAANRWGLGAWLRPVYLACGRRGAGAVEPSELLIPELLSEFC 

RVALLEPDAEAEPLVLPITEAPRRRAPRVDWEPGFGSRSTSVLHMGATELCLPEPDDE 

LEI DG AG D VEL VVEH PG PS PG VAQ AL'RRAP I KI E WS D DE DGG DWCN P YLS " 
repeat_region 148816. . 148959 

/note="12 copies in V592 compared with 37 in AB4, 

idenical 

complementary sequence to span 113358-113501" 
/rpt_unit=GCGGGTTGATGG 
repeat_region 148964 . . 149218 

/note="identical complementary sequence to span 
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113099-113353" 

/rpt_unit=TGCTCCTCCCCTTCC 
repeat_region 14 9228 . . 14 9272 

/note="novel repeat not present in AB4, identical 

complementary sequence to span 113045-113089" 

/rpt_unit=CTACCGCCTACGTCA 
misc_feature 14 924 9. . 149304 

/note="56bp insertion compared with 

AB4 : CCTACGTCACTACCGCCTACGTCATTTCCTGCTCCTCCCCTTCCGGTGACGTCA 

TT^ identical complementary sequence to span 
113013-113068" 
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SEQUENCE ANNEX 2 - PGR amplification and sequencing primers 







AMPLIFICATION 




SEQUENCING 


Gene 


Name 


Sequence 


Name 


Sequence 












ORF8 


ORF8f 


AATTATTGGTGGGCAGAACC 


ORF8S 


CCATCACCACGCTATTCTC 




ORF8r 


TTCTCCAGCACAGCAACG 
















ORFll 


ORFllf 


CTGTAACGATGCTAACGCTACG 


ORFllsfl 


TAGCCCAAACGACGACAAAG 




ORFllr 


TTCAGAAACCTGTCCAGGTCC 
















ORF14 


ORP14f 


CCCCAACTCTAAAACTCG 


ORFHs 


TTTACACCAATCCACTCC 




ORF14r 


AATGTACCATACACAACCTCC 
















ORF15 


ORFlSf 


CAAAGCGCAAAGCAAAATGC 


ORF15sfl 


ATCCAACACACGCAACATC 




ORF15r 


GGGCCTTGTAGATCAGCTCTCC 
















ORF30 


ORF30f 


GCGCTACTTCTGAAAACG 


ORF30S 


TACCCAAGCATTATCCAG 




ORF30r 


CCACAAACTTGATAAACACG 








ORF30f2 


AAACCACAAGCCTTACTCC 


ORF30s2 


GAGAAGACCTTTCAGCGAC 




ORF30r2 


GCGCAACTATCACATACG 
















ORF33 


ORF33fl 


TCAAGGAGGAACTAGCTCG 


ORF33sl 


GTATTCTCCTCGGTTTTC 




ORF33rl 


CCAAAAAGCAACAAACAGG 








ORF33G 


TTTTACGACATCGACAGC 


ORF33s2 


ACAAAGCCAAAACTTCCTAC 




ORF33r2 


GAGGTCACACTTTGAGTACG 
















ORF34 


ORF34f 


ATTCTCCACGCGGTATCTCC 


ORF34S 


CGATGTAGACGGACCAGAAG 




ORF34r 


ATGTCAAGCGCCATAGAAACG 
















ORF37 


ORF37f 


ACATACTCCGCCATCTCC 


ORF37S 


CCATCTATAACGCCAGCC 




ORF37r 


ACAGCTACATGACTCGTGC 
















ORF39 


ORF39f 


TTACGTACTCAGCGATGG 


ORF39S 


TAAGAGCACGGATGTAAG 




ORF39r 


GGGATAGAAATAGCGAGG 
















ORF40 


ORF40f 


ATCACAAACGCATCCTCG 


ORF40S 


ACTCGCCGAATCCCAGATG 




ORF40r 


CACAGCTCACCCAAAATACC 
















ORF52 


ORF52f 


CCAACAGCTTTCACATCACC 


ORF52S 


GCTACTTCGTTCACTTCC 




ORF52r 


TTCAAATTCCTCGCTCACC 
















ORF67 


ORP67f 


CAAAACTCCAACACCACG 


ORF67S 


GAAGAAGCATTCGCCAAG 




ORF67r 


GAGAAGAGGTTCTACAAGCAGC 
















ORF68 


ORFoSf 


AGCATTGCCAAACAGTTCC 


ORF68sl 


GAAGATAGAATGGGTGTGAG 




ORF68r 


CAAGAAACCACTGCTCAACC 


ORF68s2 


AAACCACTGCTCAACCCAC 








ORF68s3 


ACCGTTGAGCATAATCATCC 












ORF73 


ORF73f 


GAACATATGAGCATGTACC 


ORF73S 


ACGGACAACGCTTACCCAC 




ORF73r 


GACCAGTAGAACATCTTCC 
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SEQUENCE ANNEX 3a -DNA sequence of EHV-1 (strain V592^ QRF3Q 

1 ATGGCGGCGC GCGAACAGGC CAACTCCGTT CGCAGGAGCG GGTTTTTTAA 
51 TCCGTTTATT GGCAAGAGGC CATTTTTCAG GCCGGGAAGC GGGCAGACCG 

101 CGGAGACAGA GCGCCCAAGG CCCCCCCAAC ACTC-GTACTG CACAGAGGTG 

151 GGTAGCTTTA AGTTTATAGC TCCAAGATGC CTCGATGAAG AAGCCCCCGC 

201 CGACCAGCGA CGCGGTGTAC ACGTGGGCAC CTTGGAGCGC CCACCCAAAG 

251 TGTACTGCGA TGGCTCAGAG TACGACGTGC TGAACTTTGC CTCCGGAGGT 

301 TGCTGGCCTC GCAGGATTCG GGTTTGGAAC GGCCAGGATT TTCGGGGCGA 

351 TGGATTCAAC CCCAGATTTG AGAGATTTCA CGTGTACGAC ATAGTAGAGA 

4 01 CTTCGGAGAG CGCCTCACAC GATGACCCAT CCAGGTTTGC TGAGCTATCC 

4 51 CGCCCAAGCG GGTCTGTGGT AACACTGCTG GGAATGAGCG AGTGTGGAAA 

501 GCGAGTCGCG GTTCACGTCT ATGGTGTGCG CCATTATTTT TACATGGCAA 

551 AGGCGGAGGT GGATAGCGCT TGTGGAATAA CCACCGAGGC AGAACTCGTG 

601 CGCGCAATGG TGGACTGCGC GCACAGCTCG GCTTTGAGCG CGGCCCTGGG 

651 AAATGGCAAC GGCGGCAAAC AGAGCGGCGG CAGCGGCGGG GGATGGTGGG 

7 01 GCGGAAAGCA CGTGTCTGCG GACTGCTTCA AA.GTGGAGAC CGTGTGCCAC 

7 51 ACGACGCTGT ACTACTTTGG ATCTAAGCCA GCTCTCTACT ATAGAGTATC 

8 01 TGCCTCCAGC AGCCGCCTGG GAGGGTTCAT CTGCGACAAC TTTCACCCGG 
851 AGATTACAAA ATTCGAGGGG AGCGTGGACG TGACCACGCG GCTGTTGTTG 
901 GACAATGAAA ATTTTACCAG TTTTGGGTGG TACCGCCTGC GACCCGGCAC 
951 CCACGGAGAG CGTGTTCAAC TTCGCCCCGT TGAGCGACAC GTCACCTCAA 

1001 GCGACGTGGA GATTAACTGT ACTCCCGATA ACCT.GGAGCC GATACCAGAC 

1051 GAGGCTGCCT GGCCCGACTA TAAGCTCATG TGCTTTGATA TAGAGTGTAA 

1101 AGCTGGAACG GGTAACGAAA TGGCGTTCCC AGTGGCAACT AACCAAGAGG 

1151 ACCTGGTCAT CCAGATCTCC TGTCTGCTGT ACTCGCTTGC TACTCAGAAC 

1201 CACGAACACA CCCTGCTGTT TTCCCTCGGG TCATGCGATA TCTCTGAGGA 

1251 ATACTCGTTT GCATGCGTCC AGCGCGGCGA GCCCAGACCG ACGGTTTTGG 

1301 AGTTTGACAG CGAGTACGAG CTGCTGGTTG CCTTCCTGAC CTTTCTCAAG 

1351 CAGTACTCTC CCGAGTTCGC CACCGGCTAC AACATCGTTA ATTTTGACTG 

14 01 GGCGTACATA GTTAACAAGG TAACGTCGGT GTATAACATC AAGCTGGACG 

14 51 GGTACGGCAA GTTCAACAAA GGGGGGCTGT TTAAGGTGTG GGACATCGCC 

1501 ACGAACCATT TTCAGAAGAA GAGCAAGGTG AAAATCAATG GCCTGATATC 

1551 TCTAGACATG TATTCTGTGG CGACGGAAAA GCTAAAGCTA CCCAGCTACA 

1601 AACTCGACGC GGTCGTGGGA GACGTCCTCG GCGAGCATAA GATAGACCTT 

1651 CCCTATAAAG AAATACCCTC CTATTACGCG GGAGGGCCTG ACCGGAGGGG 

17 01 CGTAATAGGA GAGTATTGTA TCCAGGACTC TAGGCTGGTG GGCAAGCTGT 

1751 TTTTTAAGTA CCTCCCCCAT CTGGAACTAT CGGCGGTGGC CAAACTCGCC 

1801 CGTATCACCC TAACGCGGGT AATTTTTGAC GGTCAGCAAA TTCGCGTGTA 

1851 CACGTGCTTG CTGAAACTCG CCCGCGAGAG AAATTTCATT TTGCCAGACA 

1901 ACAGACGCCG GTTTGACAGT CAGGCAGACG CCGCGTCAGA GACTTCGGAG 

1951 TTGGCTATGG ATAGCCAAAG CCACGCCTTC GACA'GTACAG ACGAACCCGA 

2 001 CGGTGTGGAC GGTACCCCGG ACGCCGCAGG ATCTGGCGCT ACTTCTGAAA 

2051 ACGGAGGCGG GAAGCCCGGC GTCGGGAGGG CCGTGGGCTA CCAGGGAGCA 

2101 AAGGTTCTAG ACCCCGTATC CGGCTTTCAT GTGGACCCCG TGGTTGTGTT 

2151 TGACTTCGCT AGCTTATACC CAAGCATTAT CCAGGCCCAT AACCTCTGTT 

2201 TCACCACCCT GGCGCTCGAT GAAGTGGATC TGGCCGGGCT TCAACCATCC 

2251 GTCAACTACT CGACGTTCGA GGTGGGTGAC CAAAAGTTAT TTTTTGTCCA 

2301 CGCCCATATT CGCGAAAGCC TGCTTGGCAT CTTGCTGCGC GACTGGCTGG 

2351 CCATGCGAAA GGCGGTGAGG GCGCGAATCC CCACCAGCAC CCCCGAGGAG 

2401 GCAGTTTTAC TAGATAAGCA GCAGTCTGCG ATTAAGGTGA TATGCAACTC 

24 51 GGTTTACGGA TTCACGGGGG TGGCAAACGG CCTGTTGCCG TGTCTGAGGA 

2501 TAGCGGCTAC CGTTACCACG ATAGGACGCG ACATGCTCCT CAAGACCCGA 

2551 GATTACGTTC ACTCTCGTTG GGCGACGCGC GAGCTGCTGG AGGACAATTT 

2 601 TCCAGGGGCT ATAGGTTTCC GAAACCACAA GCCTTACTCC GTCAGGGTTA 

2 651 TCTACGGAGA CACCGACTCC GTGTTTATCA AGTTTGTGGG CCTGACGTAC 

2701 GAGGGGGTAT CGGAGCTGGG GGATGCTATG TCGCGTCAGA TTTCAGCGGA 

2 751 CCTCTTTAGA GCGCCCATCA AACTGGAGTG TGAGAAGACC TTTCAGCGAC 

2 801 TGCTGCTGAT CACCAAGAAG AAGTACATAG GTGTCATAAA CGGGGGGAAG 

2851 ATGCTCATGA AGGGGGTCGA CCTGGTCCGC AAAAATAACT GCTCTTTCAT 

2901 AAACTTGTAC GCGCGACATC TGGTAGATCT TTTGTTGTAC GACGAGGATG 
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2951 TGGCCACGGC GGCAGCAAAG GTGACAGACG TGCCTCCCGC AGAATGGGTG 

3001 GGGCGCCCGC TACCGAGCGG CTTTGACAAG TTTGGGCGAG TGCTGGTAGA 

3051 GGCGTACAAC CGTATCACTG CCCCCAACTT GGACGTGCGC GAGTTCGTTA 

3101 TGACTGCTGA GCTGAGCCGC TCACCCGAAT CGTATACCAA CAAGCGCCTG 

3151 CCGCACCTCA CCGTCTACTT TAAGCTCGCC ATGAGGAATG AAGAACTGCC 

3201 CAGCGTAAAA GAGAGAATTC CGTATGTGAT AGTTGCGCAG ACCGAGGCCG 

32 51 CGGAACGCGA AGCGGGTGTA GTAAACTCAA TGCGCGGTAC CGCCCAAAAC 

3301 CCCGTGGTAA CCAAGACCGC ACGCCCCC7\A CCTAAACGCA AACTGCTGGT 

3351 TTCCGACCTC GCCGAAGACC CGACCTATGT TTCCGAGAAT GACGTACCGC 

34 01 TAAACACAGA CTACTATTTC TCCCACCTGT TGGGTACCAT AAGCGTGACC 

34 51 TTTAAGGCTC TATTCGGAAA TGATGTGAGA ACAACAGAAA ATCTTTTAAA 

3501 GCGGTTTATT CCGGAAACCC CCCACAAGAC CCCCACGAAA ACCCAGGCAC 

3551 TGCTTGAGCG CGCCGGCTTT GAAAAGCTGA CGCCCTTTAC ACCGGAGGAA 

3601 G7VAAGTCGTC GAATACTGCA TACAGTTTTT TGTACTCTAG AAGCAGCTCC 

3651 CCATCAAAGC TGA 
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SEQUEN CE ANNEX 3b ■ Amino acid sequence of EHV-1 (strain V592^ QRF30 



1 MAAREQANSV RRSGFFNPFI GKRPFFRPGS GQTAETERPR PPQHSYCTEV 
51 GS FKFIAPRC LDEEAPADQR RGVHVGTLER PPKVYCDGSE YDVLNFASGG 
101 CWPRRIRVWN GQDFRGDGFN PRFERFHVYD IVETSESASH DDPSRFAELS 
151 RPSGSVVTLL GMSECGKRVA VHVYGVRHYF YMAKAEVDSA CGITTEAELV 
201 RAMVDCAHSS ALSAALGNGN GGKQSGGSGG GWWGGKHVSA DCFKVETVCH 
251 TTLYYFGSKP ALYYRVSASS SRLGGFICDN FHPEITKFEG SVDVTTRLLL 
301 DNENFTSFGW YRLRPGTHGE RVQLRPVERH VTSSDVEINC TPDNLEPIPD 
351 EAAWPDYKLM CFDIECKAGT GNEiyiAFPVAT NQEDLVIQIS CLLYSLATQN 
401 HEHTLLFSLG SCDISEEYSF ACVQRGEPRP TVLEFDSEYE LLVAFLTFLK 
4 51 QYSPEFATGY NIVNFDWAYI VNKVTSVYNI KLDGYGKFNK GGLFKVWDIA 
501 TNHFQKKSKV KINGLISLDM YSVATEKLKL PSYKLDAWG DVLGEHKIDL 
551 PYKEIPSYYA GGPDRRGVIG EYCIQDSRLV GKLFFKYLPH LELSAVAKLA 
601 RITLTRVIFD GQQIRVYTCL LKLARERNFI LPDNRRRFDS QADAASETSE 
651 LAMDSQSHAF DSTDEPDGVD GTPDAAGSGA TSENGGGKPG VGRAVGYQGA 
7 01 KVLDPVSGFH VDPVVVFDFA SLYPSIIQAH NLCFTTLALD EVDLAGLQPS 
751 VNYSTFEVGD QKLFFVHAHI RESLLGILLR DWLAMRKAVR ARIPTSTPEE 
801 AVLLDKQQSA IKVICNSVYG FTGVANGLLP CLRIAATVTT IGRDMLLKTR 
851 DYVHSRWATR ELLEDNFPGA IGFRNHKPYS VRVIYGDTDS VFIKFVGLTY 
901 EGVSELGDAM SRQISADLFR APIKLECEKT FQRLLLITKK KYIGVINGGK 
951 MLMKGVDLVR KNNCSFINLY ARHLVDLLLY DEDVATAAAK VTDVPPAEWV 
1001 GRPLPSGFDK FGRVLVEAYN RITAPNLDVR EFVMTAELSR SPESYTNKRL 
1051 PHLTVYFKLA MRNEELPSVK ERIPYVIVAQ TEAAEREAGV VNSMRGTAQN 
1101 PVVTKTARPQ PKRKLLVSDL AEDPTYVSEN DVPLNTDYYF SHLLGTISVT 
1151 FKALFGNDVR TTENLLKRFI PETPHKTPTK TQALLERAGF EKLTPFTPEE 
1201 ESRRILHTVF CTLEAAPHQS 



Figure 1. Multi-locus sequence analysis 
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